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VIA FACSIMILE

Mr. Connally E. Mears, Director

Technical Enforcement Program (8ENF-T)

Office of Enforcement, Compliance, and Environmental Justice
U.S. Environmental Protection Agency

999 18th Street, Suite 300

Denver, CO 80202-2466

Re:  Biere Well Site, East Poplar Oil Field: Comments on Draft
Administrative Order on Consent

Dear Mr. Mears:

Thank you for the opportunity to comment on the Proposed Emergency
Administrative Order on Consent (AOC), received by our office on April 23, 2001. In general,
we believe the proposed AOC sets forth a workable structure. for conducting response action
activities at the Biere well site and is drafted in a way that is fair to both parties. We do have a
few substantive concerns and some suggested clarifications aimed at ensuring that the document
accurately reflects conditions at and near the site.

General Comments

A As we previously have discussed, Pioneer would like to attach the
Response Action Plan and Monitoring Plan to the AOC to define the work that will be done
under the Order. Pioneer and EPA have been working hard on both documents, and we should
finalize them shortly. Thus, there is no reason not to reference these plans and thereby minimize
any subsequent technical disputes, particularly since Pioneer has no real dispute resolution
options open to it.

B. A theme common to many of our comments is that the Order should
distinguish between environmental concerns related to the East Poplar Oil Field as a whole,
including the scores of injection wells in the Field operated by other companies, versus the
localized concerns in the area of the Biere well. The Findings section taken largely from the first
administrative order simply does not apply to this AOC, which addresses only one company and
one well. Thus we have provided some editorial suggestions designed to avoid implicating
Pioneer in regional contamination issues for which Pioneer bears no responsibility.

DC01:292570.1




BAKER BOTTS w»

Mr. Connally E. Mears
May 7, 2001
Page 2

Specific Comments

Paragraph S: Pioneer does not own any equipment or production facilities at the site.
Furthermore, Pioneer never used some of the equipment listed in this paragraph, such as
oil/water separators. We suggest that the language read “Respondent previously operated oil and
gas production facilities and associated equipment and units (including, but not limited to, the
Biere 1-22 well) in portions of the East . . . *.

Paragraph 8: It would be helpful to mention in the AOC that there are two separate aquifers in
the study area, not just one within the Quaternary deposits. The area around the Biere well
overlies the glacial till aquifer, while the City of Poplar wells access the alluvial aquifer. Note
the presence of chlorinated solvents in the City of Poplar wells which clearly do not emanate
from the Biere well. There is no data to support it, and therefore the AOC should avoid implying
that Biere well releases have affected City wells.

Paragraph 11: Available data suggest that there may be a plume in the immediate area of the
Biere well and a separate plume moving down the valley from sources to the north of the Biere
site. The AOC should distinguish between these plumes, or at least reflect the fact that certain of
the hits are not suspected to have been caused by releases from the Biere well.

Paragraph 12: The referenced data are from wells that have nothing to do with Pioneer, and
thus the data can be deleted. If EPA feels these data constitute critical background information,
the Agency should clarify that the data stem from wells unrelated to the Biere site.

Paragraphs 13, 15 and 16: The AOC should clarify that the Trottier well -- the “home site”
referred to in this paragraph -- is not being used as a source of drinking water. The risk figures
cited in the AOC do not reflect the lack of any data showing benzene above MCLs in wells being
used by residents for drinking.

Paragraph 24: The fact that there are hydrocarbons in PNR-4 does not mean that there is 40
feet of oil “floating on top of the ground water.” There is only about 5 feet of permeable gravel
in the Quaternary glacial aquifer at PNR-4, and the well only has S feet of well screen that is
positioned at the very bottom of the Quaternary deposits. When PNR-4 was first installed traces
of oil were noted, over time, small amounts of hydrocarbons in the area have migrated to the
PNR-4 well, and due to density separation have displaced the water in the column.

Paragraph 31: There may be elevated temperatures at 3000-9000 feet. However, since there
has been injection of hot brines from deep production wells across the oil field, it is quite
possible that the source of the brine is the injected fluids from the shallower zones.
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Paragraph 33: The ground water flow paths do flow from the Biere well in a general radial
direction, but they do so for only a short distance until they are impacted by regional ground
water flow gradients. These flow gradients are very dominantly to the west, not “slightly
dominant.”

Paragraph 35: We do not agree with the last sentence. New well M30 and Pioneer’s
monitoring well PNR-6 both appear to draw water from a shailow secondary aquifer that has not
been impacted.

Paragraph 40A: We suggest substituting “long-term” for “permanent,” since no remedy is truly
permanent.

Paragraphs 40C and E: We agree that quarterly reporting makes sense, but only until the
response actions have been completed. Once we move to the operation and maintenance phase,
where the only activity is the quarterly collection of monitoring well data that will be reported to
the Agency, there is no longer a need for more than semi-annual reporting. (Note that the word
“submit” was mistakenly omitted from this paragraph in the Agency’s draft.)

Paragraph 44: We understand why EPA would want to include a provision requiring Pioneer to
forego the right to challenge the legitimacy of the AOC. However, this paragraph is written very
broadly, so that Pioneer is relinquishing rights to contest factual or legal conclusions in every
case, no matter where the venue, (arguably including the pending toxic tort suit filed by residents
in the East Poplar Oil Field area). Furthermore, as with almost every consent order entered into
by private parties and the Agency, there needs to be a provision which states that Pioneer does
not admit any finding of fact or law made in the Order with respect to unrelated proceedings.

We suggest the paragraph be worded as follows: “Respondent waives its right to a hearing to
contest any issue of law or fact set forth in this Order, and also waives its right to appeal this
Order under SDWA Section 1448(a)(2), 42 U.S.C. § 300j-7. The findings and conclusions
contained herein are consented to solely for purposes of the pending action, may be used solely
in the pending action and may not be used in any other proceeding.”

Caption: There is no reason to include the term “Emergency” in the caption for this Order. The
term does not appear in the text of 42 U.S.C. § 300i(a). Other EPA programs that issue orders
under similar imminent and substantial endangerment authority do not use this term, e.g., the
CERCLA § 106 program. Moreover, currently there are no persons drinking ground water
contaminated by releases from the Biere well above drinking water standards. Thus, while we
understand EPA must find that an imminent and substantial endangerment exists as a
prerequisite to jurisdiction, there is no reason to also describe this site as presenting an
“emergency.”
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I will call shortly to schedule a meeting or conference call to discuss any
outstanding i1ssues. We hope to agree upon a final monitoring plan in the very near future so that
it can be attached to the Consent Order.

Sincerely,

P il

/Steven L. Leifer

c: Nathan Wiser/Jim Eppers/Steve Moores, EPA
Marc Skeen, Pioneer Natural Resources USA, Inc.
Wilbur Dover, Pioneer Natural Resources USA, Inc.
Steve Mamerow, Pioneer Natural Resources USA, Inc.
John W. Ross, The Brown Law Firm
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May 7, 2001

VIA FACSIMILE

Mr. Connally E. Mears, Director

Technical Enforcement Program (8ENF-T)

Office of Enforcement, Compliance, and Environmental Justice
U.S. Environmental Protection Agency

399 18th Street, Suite 300

Denver, CO 80202-2466

Re:  Biere Well Site, East Poplar Oil Field: Comments on Draft
Administrative Order on Consent

Dear Mr. Mears:

Thank you for the opportunity to comment on the Proposed Emergency
Administrative Order on Consent (AOC), received by our office on April 23, 2001. In general,
we believe the proposed AOC sets forth a workable structure for conducting response action
activities at the Biere well site and is drafted in a way that is fair to both parties. We do have a
few substantive concerns and some suggested clarifications aimed at ensuring that the document
accurately reflects conditions at and near the site.

General Comments

A. As we previously have discussed, Pioneer would like to attach the
Response Action Plan and Monitoring Plan to the AOC to define the work that will be done
under the Order. Pioneer and EPA have been working hard on both documents, and we should
finalize them shortly. Thus, there is no reason nct to reference these plans and thereby minimize
any subsequent technical disputes, particularly since Pioneer has no real dispute resolution
options open to it.

B. A theme common to many of our comments is that the Order should
distinguish between environmental concerns related to the East Poplar Oil Field as a whole,
including the scores of injection wells in the Field operated by other companies, versus the
localized concerns in the area of the Biere well. The Findings section taken largely from the first
administrative order simply does not apply to this AOC, which addresses only one company and
one well. Thus we have provided some editorial suggestions designed to avoid implicating
Pioneer in regional contamination issues for which Pioneer bears no responsibility.
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Specific Comments

Paragraph S: Pioneer does not own any equipment or production facilities at the site.
Furthermore, Pioneer never used some of the equipment listed in this paragraph, such as
oil/water separators. We suggest that the language read “Respondent previously operated o1l and
gas production facilities and associated equipment and units (including, but not limited to, the
Biere 1-22 well) in portions of the East . . . .

Paragraph 8: It would be helpful to mention in the AOC that there are two separate aquifers in
the study area, not just one within the Quaternary deposits. The area around the Biere well
overlies the glacial till aquifer, while the City of Poplar wells access the alluvial aquifer. Note
the presence of chlorinated solvents in the City of Poplar wells which clearly do not emanate
from the Biere well. There is no data to support it, and therefore the AOC should avoid implying
that Biere well releases have affected City wells.

Paragraph 11: Available data suggest that there may be a plume in the immediate area of the
Biere well and a separate plume moving down the valley from sources to the north of the Biere
site. The AOC should distinguish between these plumes, or at least reflect the fact that certain of
the hits are not suspected to have been caused by releases from the Biere well.

Paragraph 12: The referenced data are from wells that have nothing to do with Pioneer, and
thus the data can be deleted. If EPA feels these data constitute critical background information,
the Agency should clarify that the data stem from wells unrelated to the Biere site.

Paragraphs 13, 15 and 16: The AOC should clanfy that the Trottier well -- the “home site™
referred to in this paragraph -- is not being used as a source of drinking water. The nisk figures
cited in the AOC do not reflect the lack of any data showing benzene above MCLs in wells being
used by residents for drinking.

Paragraph 24: The fact that there are hydrocarbons in PNR-4 does not mean that there is 40
feet of oil “floating on top of the ground water.” There is only about 5 feet of permeable gravel
in the Quaternary glacial aquifer at PNR-4, and the well only has 5 feet of well screen that is
positioned at the very bottom of the Quaternary deposits. When PNR-4 was first installed traces
of oil were noted, over time, small amounts of hydrocarbons in the area have migrated to the
PNR-4 well, and due to density separation have displaced the water in the column.

Paragraph 31: There may be elevated temperatures at 3000-9000 feet. However, since there

has been injection of hot brines from deep production wells across the oil field, it is quite.
possible that the source of the brine is the injected fluids from the shallower zones.
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Paragraph 33: The ground water flow paths do flow from the Biere well in a general radial
direction, but they do so for only a short distance until they are impacted by regional ground
water flow gradients. These flow gradients are very dominantly to the west, not “slightly
dominant.”

Paragraph 35: We do not agree with the last sentence. New well M30 and Pioneer’s
monitoring well PNR-6 both appear to draw water from a shallow secondary aquifer that has not
been impacted.

Paragraph 40A: We suggest substituting “long-term” for “permanent,” since no remedy is truly
permanent,

Paragraphs 40C and E: We agree that quarterly reporting makes sense, but only until the
response actions have been completed. Once we move to the operation and maintenance phase,
where the only activity is the quarterly collection of monitoring well data that will be reported to
the Agency, there is no longer a need for more than semi-annual reporting. (Note that the word
“submit” was mistakenly omitted from this paragraph in the Agency’s draft.)

Paragraph 44: We understand why EPA would want to include a provision requiring Pioneer to
forego the right to challenge the legitimacy of the AOC. However, this paragraph is written very
broadly, so that Pioneer is relinquishing rights to contest factual or legal conclusions in every
case, no matter where the venue, (arguably including the pending toxic tort suit filed by residents
in the East Poplar Oil Field area). Furthermore, as with almost every consent order entered into
by private parties and the Agency, there needs to be a provision which states that Pioneer does
not admit any finding of fact or law made in the Order with respect to unrelated proceedings.

We suggest the paragraph be worded as follows: “Respondent waives its right to a hearing to
contest any issue of law or fact set forth in this Order, and also waives its right to appeal this
Order under SDWA Section 1448(a)(2), 42 U.S.C. § 3005-7. The findings and conclusions
contained herein are consented to solely for purposes of the pending action, may be used solely
in the pending action and may not be used in any other proceeding.”

Caption: There is no reason to include the term “Emergency” in the caption for this Order. The
term does not appear in the text of 42 U.S.C. § 300i(a). Other EPA programs that issue orders
under similar imminent and substantial endangerment authority do not use this term, e.g., the
CERCLA § 106 program. Moreover, currently there are no persons drinking ground water
contaminated by releases from the Biere well above drinking water standards. Thus, while we
understand EPA must find that an imminent and substantial endangerment exists as a
prerequisite to jurisdiction, there is no reason to also describe this site as presenting an
“emergency.”
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I will call shortly to schedule a meeting or conference call to discuss any
outstanding issues. We hope to agree upon a final monitoring plan in the very near future so that
it can be attached to the Consent Order.

Sincerely,
/V (
Steven L. Leifer J
c: Nathan Wiser/Jim Eppers/Steve Moores, EPA
Marc Skeen, Pioneer Natural Resources USA, Inc.
Wilbur Dover, Pioneer Natural Resources USA, Inc.

Steve Mamerow, Pioneer Natural Resources USA, Inc.
John W. Ross, The Brown Law: Firm
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December 21, 2000
VIA OVERNIGHT MAIL

Mr. Nathan Wiser

U S Environmental Protection Agency

Office of Enforcement, Compliance, and Environmental Justice
Technical Enforcement Program (8ENF-T)

999 18th Street, Suite 500

Denver, CO 80202-2466

Re: Biere Well Site, East Poplar Oil Field
Dear Mr Wiser:

Pioneer Natural Resources recently conducted investigatory activities near the
“Biere,” well site located at the south flank ofthe East Poplar Oil Field Following the
investigation, | provided your office with a Field Investigation Report summarizing the results of
the groundwater sampling and other measures implemented at the site

Pioneer and its technical consultants have now developed a proposed plan for
preventing any future migration of contaminants from the Biere well site Pioneer would like to
implement the response measures outlined in the plan as soon as possible. We ask that the

Region review the plan and let us know ifyou have any questions, comments or concerns.

A copy ofthe plan also is being provided to the Ft Peck Tribal Environmental
Manager. We look forward to your response

Sincerely,

Enclosure

C: Jennifer G. Fry, Pioneer Natural Resources USA, Inc.
John W Ross, The Brown Law Firm
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l. INTRODUCTION plianos & Env. yusnce

The purpose of this report is to present Pioneer Natural Resources USA, Inc.'s Proposed
Response Action Plan (hereafter “Plan”)for the Biere #1-22 well site. The Plan provides for
a seal around the wellbore of the Biere #1-22 production well to prevent future upward
migration of fluids to the shallow aquifer.

This report first presents a background summary of the East Poplar Oilfield and the Biere
#1-22 well. Second, it presents a summary of Pioneer’s investigation and analysis near the
Biere #1-22 well. Third, it describes alternative actions and remedies considered by Pioneer
Natural Resources. Finally, it describes in some detail, the proposed Plan and preferred
actions and remedies to be taken by Pioneer Natural Resources. This Plan is designed to
fulfill the requirements of an Engineering Analysis/Cost Analysis and other aspects of the
National Contingency Plan (NCP). The source control work described herein represents a
“removal” action, which will be consistent with whatever long term site management strategy
ultimately is implemented.

. BACKGROUND

Oil production in the East Poplar Qilfield began in 1952. Along with crude oil, brine was
produced. Murphy Qil, USA, Inc. currently operates most of the wells in and near the East
Poplar Oilfield, although atleast seventeen other oil companies, including MESA Petroleum,
have been involved in past production activities. (See U.S.G.S. 1997 Report). For many
years brine was re-injected, in accordance with governmental regulations, into salt water
disposal wells to sub-surface formations, including the Judith River and Dakota formations
(See U.S.G.S. Table 1). In 1996, four brine-injection wells were active, aithough at least
sixteen others were active at times during the Qilfield's history (See U.S.G.S. Table 2).

In 1970, MESA Petroleum Co. ("MESA") drilled the Biere production well, and an associated
salt water disposal well, in Section 22, Township 28 North, Range 51 East, in the East
Poplar Oilfield in Roosevelt County, Montana. The Biere production well and salt water
disposal well were operated by MESA from 1970 to 1972, and operated by Amarco
Resources from 1972 to 1976, and operated by MESA from 1976 to 1984. In 1984 the
Biere production well and salt water disposal well were plugged. In 1985, after discovering
migrating water from the sub-surface, MESA drilled a relief well near the Biere production
well and further plugged the Biere #1-22 well. Following that 1985 re-plugging, migration of
fluids to the surface apparently stopped for some time. However, later migration of fluids
apparently occurred near the Biere wellbore, which may have occurred as a resuit of over
pressurization of the Judith River formation from salt water disposal.

In 1997, Pioneer acquired the assets and liabilities of MESA. Consequently, Pioneer Natural
Resources' prior knowledge regarding the Biere #1-22 well is limited.

In 1998 and 1999, Pioneer learned of allegations of salt water contamination in the East
Poplar Oilfield shallow groundwater aquifer. Certain Plaintiffs filed a complaint against
Pioneer and others, alleging that their shallow water wells had been contaminated by salt
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water from oilfield operations. In 1999, E. P. A. issued an Order TeRURING tFiohdsFdnd
others to conduct investigations regarding their operations and alleged contamination in the
East Poplar Oilfield.

. PIONEER'’S INVESTIGATION AND ANALYSIS

In response to the lawsuit and E. P. A. Order, Pioneer initially reviewed available records
concerning the Biere well and the East Poplar Qilfield, including MESA'’s old records that
could be located, and B.L.M., U S.G.S. and E. P. A. documents.

In July 1999, Pioneer commenced a field investigation by doing an onsite inspection at the
Biere well site. However, no visible contamination was observed at that time at the Biere
site surface. In November 1999 Pioneer did further onsite inspection and took soil samples
at the Biere well site. That November 1999 site inspection and soil samples again indicated
minimal contamination at the surface of the Biere well site.

In February 2000, Pioneer driilled shailow, exploratory test holes near the Biere well and salt
water disposal weli. This February 2000 drilling of preliminary test holes at the Biere well
site revealed evidence of some old metal oilfield debris, and elevated water temperatures,
at a depth of approximately 41 feet below the surface. Based upon these test borings,
follow-up monitoring appeared to be warranted.

In May 2000, Pioneer installed eight shallow monitoring wells near the Biere 1-22 well site
(see locations of these eight monitoring wells shown on Figure 1). In late May and early
June 2000, these new monitoring wells were surveyed and sampled. Samples from these
wells were then sent to Energy Labs in Billings, Montana for analysis. Results from these
monitoring wells, and sampling thereof, generally confirmed a south-southwest groundwater
flow and indicated areas with elevated conductivity, chloride and total dissolved solids. The
results from the monitoring well PNR 4, at the site of the Biere #1-22 production well,
showed elevated temperatures and elevated total dissolved solids, and some levels of BTEX
hydrocarbons. Monitoring well PNR 7, located to the west of the Biere #1-22 well, also
showed signs of BTEX hydrocarbon components. No domestic wells currently being used,
show any signs of BTEX or hydrocarbon components. At this time, Pioneer’s investigation
suggests that the plume from the Biere #1-22 production well is fairly limited and localized
near the Biere Well. (See Pioneer Natural Resources’ August 2000 Report for further details
regarding its May 2000 Field Investigation).

IV. ALTERNATIVE COURSES OF ACTIONS AND REMEDIES CONSIDERED BY
PIONEER NATURAL RESOURCES

To stop further migration of fluids near the Biere wellbore, Pioneer considered several
alternatives.

1. One alternative considered was to re-enter the old Biere producing

wellbore in an attempt to re-plug the wellbore and surrounding area. This
alternative was rejected for several reasons. The existing wellbore contains
cement and old tubing. It would be extremely difficult, or impossible, to re-
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enter the existing wellbore without risking perforation of the existing wellbore,
which could lead to further problems. Therefore, this alternative was viewed
as mechanically difficult or impossible.

2. A second alternative considered was to drill another “twin"well

along side the Biere #1-22 well, all the way to the Charles formation. This
alternative was discarded because it may open up greater problems by
allowing communication with deeper formations to the shallow aquifer.
Furthermore, in order to prevent fluids from entering into the shallow fresh
water aquifer, it is only necessary to seal off the area above the Judith River
formation.

3. A third alternative considered was drilling a relief well into the

Judith River formation and then re-injecting any fluids from that well into a
deeper formation. However, such alternative was rejected because it may
simply continue the cycle with re-injected fluids somehow reaching the shallow
aquifer. This option would also involve ongoing operational costs and
inconvenience to the existing surface owner.

4, A fourth alternative considered was to drill one or more relief wells
near the old Biere wellbore, into the Judith Formation. Sealing fluids would be
injected through these relief wells, which would spread out and form a seal
around the old Biere production wellbore.

V. The Preferred Remedy and Plan to Stop Miqgration of Fluids

The fourth alternative, using relief wells and injected sealants, is the

preferred remedy and plan. This Plan imposes less risk and inconvenience to the
environment and surrounding land owners. This Plan, as now proposed, should be
successful long term, for several reasons. First, there is probably less pressure on
a seal across the Judith River formation because no one is currently injecting fluids
into the Judith River formation. Secondly, this Plan would provide an larger seal
from the one created in 1985, because the sealant would be injected through four
wells, not one, and would therefore create a larger seal. Third, better sealants would
be used than the sealants used in 1985. Therefore, this approach is likely to have
long term effectiveness, particularly if the most efficient well pattern is selected and
the right well design is used, and the best sealant fluids are used. Pioneer and its
consultants spent considerable time studying drilling pattern options, well design
options and sealing fluid options, which are discussed below in more detait.

Because none of the first three alternatives are technically practicable, it was not
necessary to compare the cost of these alternatives.

A. Drilling Pattern Options

Five options were analyzed to select the most efficient drilling pattern. F}l;lggsedoptions
ive
Office of Enforcement
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consider two types of wells: injectors and producers. Injectors will be used to inject
the sealing fluids, and the producers will be used to monitor the fluid being injected.,
and its effectiveness. Each of the five options are presented in the figures on the
following pages which are labeled as Options 1-5.

1. 4 Welis (All four wells used as injectors)

2. 4 Wells (Three wells used as injectors, and one initially used
to monitor) :

3. 4 Wells (Two wells used as injectors and two as producers)

4. 3 Wells (Three wells used as injectors)

5 3 Wells ({ Two wells used as injectors and one as producer)

B. The Preferred Drilling Pattern Option

After analysis of the five drilling pattern options, Option #2, using 4 wells, is
considered the most effective. Option #2 involves 4 wells (3 injectors and 1
producer) for initial monitoring. The injector wells will be drilled 10 feet away from the
Biere 1-22 well and will inject sealant into 32 feet of the Judith River Formation. The
injection pattern of each well in a four spot pattern (see Figure 1), shows that
approximately 25% of the volume of fluid being injected will go inside the area of
interest and that 75% will help form a protective "belt" around the Biere 1-22 well,
effectively preventing the upward migration of the fluids. The “old” relief well will be
used initially to monitor the progress of the injected sealant. The “old” relief well was
drilled 25 feet away from the Biere 1-22. At the end of the job, sealant will also be
injected into the original relief well to insure proper isolation around this older
wellbore.

C. Well Design Options

Two well designs were considered for the drilling of the injection wells. The design
of these wells was optimized to contribute to the integrity of the cement jobs for each
of the new wells to be drilled. Such integrity will contribute to the success of the
injection procedures, and will help to avoid further contamination of the aquifer.

Well Design, Option A (See Figure 2) considers setting a protective 13-3/8" string
inside a 17-1/2" hole down to 45'. Then a 7-7/8" hole is drilled down to 688' and 5-
1/2" casing is run. The hole will be completed with a 4-1/2" bit down to 720", leaving
these last 32' exposed for injection. This option, to some extent, follows what was
done in the “relief’ well drilled by MESA Petroleum in 1985.

Well Design, Option B (See Figure 3), on the other hand, considers changes to
Option A in order to account for expected water flows and to take advantage of the
latest under-balanced well control and cementing methods in order to obtain
improved results in the cement jobs, thereby adding additional protection of the
aquifer. As revealed by the drilling reports of the “relief’ well that were analyzed, the

) Received
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formation changes at around 40' to 44', going from clay to sand, and an influx of
water into the wellbore was observed at this point. It has been determined that the
surface hole should be drilled down to approximately 65' (top of Bearpaw Shale) and
13-3/8" surface casing will be run and cemented.

The main deviation from the original design involves drilling an intermediate section.
Since the main priority of this project is to stop the possible upward flow of fluids into
the aquifer found from 45' to 140', it was decided to drill a 12-1/4" hole down to 240’
run 9-5/8" casing, and cement the string in place. This intermediate casing string
provides an additional barrier to migration and increases the probability of obtaining
a quality cement job that will not be compromised by water influx. Proof will be
obtained that a seal has been established through a shoe test on the 9-5/8" casing.

A 7-7/8" hole will be drilled down to 688', and a 5-1/2" casing string will be run and
cemented. A 4-1/2" hole will be drilled down to 720, leaving these last 32' of hole

exposed as an open path to inject the special fluid for the remediation of Biere 1-22
well.

D. The Preferred Well Design Option

Option B was selected as the best well design. It allows the injection of remedial
fluid, while at the same time protecting the integrity of the aquifer.

E. Injection Fluids Analysis

In selecting the fluids to be used in this project, Pioneer worked with Signa
Engineering and Halliburton Energy Services, both of whom have expertise in
plugging wells. A report from Halliburton discussing solutions to shutting off wells is
included in Appendix “1", attached hereto.

Sealant will be injected through four wells into 32 feet of the Judith River Formation,
at approximately 688 feet to 720 feet below the surface. The volume of fluid required
may be approximated by assuming radial injection behavior as shown in Figure 4.
The overlap between the injection patterns will provide excess volume, which should
insure a good squeeze. The Judith Formation is sandstone with 20% porosity and
a permeability of +/- 1 Darcy. The volume of void space (assuming 20% porosity)
that the remedial fluid will have to fill is:

Injecting Volume pore (1 well) = 516 bbls (or 21,667 gallons)
Injecting Volume pore (4 wells) = 2,064 bbls (or 86,668 gallons)

This volume assumes the injecting fluid will travel from the remedial well to the
Biere #1-22, at a distance of 12' (10' radius + 2' extra to surround the
wellbore).

The main function of the injection fluid is to plug the matrix and all existing
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fractures around the Biere 1-22 well, while avoiding the creation of any new
fractures.

The ideal sealing fluid must have the following characteristics:

No filter cake.

Deep penetration.

Similar flowing properties as water (low viscosity).
Resistance to temperature (in this case, 200oF Max).
Strong and permanent.

Environmentally friendly.

Must resist relatively high pressure differentials.
Readily available.

Cost effective.

©XNOO AW =

The fluid considered should not form any filter cake whiie being pumped. The
formation of such a cake would result in early plugging of the pores being
injected, preventing us from pumping the full amount of fluid necessary to
reach the target (Biere 1-22 well). Of the fluids considered as candidates,
Halliburton’s INJECTROL U complies with all of the stipulated requirements.
What follows is a description of the INJECTROL, according to data and
conversations with Halliburton.

F. INJECTROL is the Preferred Sealant

Halliburton has recommended their INJECTROL product as the best choice
for this situation. Moreover, Halliburton has provided a recommended
injection procedure for placement of the material. INJECTROL sealant is an
inorganic material (sodium silicate) which has proven very successful in
forming a permanent barrier to water in both producing and injection wells.
Based on the information provided by Halliburton, INJECTROL is placed as
a water-thin fluid, which changes to a very firm gel at a controlled time. The
initial low viscosity of the treating fluid combined with the firmness of the gel
allows for the depth of penetration and strength required for effective matrix
sealing.

Zonal isolation may be necessary when treating either a producing or injection
well. Placement techniques include packers, treating perforations, dual
injection and open hole injection methods. Matrix rates (below the fracture
gradient) should be maintained to fill the porosity with the material.
INJECTROL service is applicable between 60 degrees F and 260 degrees F.
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In summary, INJECTROL has several advantages in this situation. It allows
large volume treatments, which give deep formation penetration. The shut-in
time on the treated well is short (overnight), and its low viscosity allows for
ease of penetration.

G. Further Monitoring

The old relief well, which is 25 feet away form the wellbore, will be used to
monitor the initial progress and effectiveness of the seal. Other existing
monitoring wells can also be used to monitor the effectiveness of the seal. In
cooperation with the E. P. A. and others, existing or additional monitoring wells
can be used to further access ground water flows and determine the extent,
direction, and attenuation of any plumes.
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Biere Remediation Project
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Figure 2 - Well Design, Option A

DRILLING PROGNOSIS
"Pioneer Natural Resources USA Inc.”

WELL Biere Remedial Well (Option A)

FIELD Poplar

CATEGORY Remedial / Vertical

COUNTY Roosevelt STATE: Montana

LOCATION 22-T28N-R51E

OBJECTIVE Top of Judith River

ELEVATION 2,074 GL

HOLE LOGGING CASING & FLUID
SIZE PROGRAM CEMENT PROPERTIES
17 172~ Claes H + 2% Caf

40' - 45' Geology goes from Clay to Sand
Expect formation flow & 12tF- BHT

7-7/18"

s BMIfima By

*an>pe

Geology * GlaclaMJ Aquifer & Bearpaw Shate
Expact heavy formation flow (up to 90 BPH)
& Tamps up to 200T

Injection Path

Geology - Judith River Sand <698-876'! [AM]WeghlppC
4-1/2" (Porosity - 20V30%, Permeability « +/= 1 Darcy] VP'
Expect heavy formation flow (up to 90 BPH)

FA
& Temps up to 204F

Mud Type

PREPARED BY: DATE:

APPROVED BY: DATE:
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Pioneer Natural Resources USA, Inc.

Figure 3 - Well Design, Option B

WELL

FIELD
CATEGORY
COUNTY
LOCATION
OBJECTIVE
ELEVATION

HOLE
SIZE

PREPARED BY:

APPROVED BY:

DRILLING PROGNOSIS
"Pioneer Natural Resources USA Inc.”
Biere Remedial Well (Option B)
Poplar
Remedial / Vertical
Roosevelt STATE: Montana
22-T28N- R51E
Top of Judith River
2,074 GL

LOGGING CASING &
PROGRAM CEMENT

DATE:

DATE:

Page 10
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PROPERTIES
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THE WARNER AUSTIN
| 2<» PENNSYLVANIA AVE . NW BAMJ

BAKER BOTTS up WASHMGTON DC DAUAS
200047400 HOUSTON
20?7 630 7700 LONDON
(AX 202 630 7800 MOSCOW
NEW YCXtt

WASHINGTON

STEVEN L IEIFER
202-6397723

E Mail sleilertfbaEarbom.com
facsimile 202 585-1040

December 29, 2000
VIA OVERNIGHT MAIL

Mr Nathan Wiser

U S Environmental Protection Agency

Office of Enforcement, Compliance, and Environmental Justice
Technical Enforcement Program (8ENF-T)

999 18th Street, Suite 500

Denver, CO 80202-2466

Re Biere Well Site, East Poplar Oil Field
Dear Mr Wiser

On December 21,1 provided you with a copy ofa Proposed Response Action Plan
for the above-referenced site Certain figures and attachments to the Plan were inadvertently
omitted from the package sent to you Enclosed are the relevant materials Please append them

to the Plan

Sincerely,

Steven L Leifer
Counsel to Pioneer Natural Resources USA

Enclosures

Office oMEnforosmenf
JAN 02 2001

& Env. Juatico

rxoi 273106 !
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"&n% UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

) REGION 8
M g 999 18™ STREET - SUITE 300
& DENVER, CO 802022466

http:iiwww.epa.goviregion08

Ref: S8ENF-T

JAN -3 201
CERTIFIED MAIL
RETURN RECEIPT REQUESTED

Steven Leifer

Baker Botts L.L.P.

The Warner

1299 Pennsylvania Avenue, NW
Washington, D.C. 20004-2400

Re:  Comments on December 21, 2000 Proposal
Biere 1-22 Production Well
East Poplar Oil Field
Roosevelt County, Montana

Dear Mr. Leifer:

My staff have reviewed the December 21, 2000 “Proposed Biere 1-22 Well Response
Action Plan” (the “Plan”) for addressing the on-going contamination at the Biere 1-22 production
well site. Also included in the review were figures and attachments received on January 2, 2001,
which had been omitted from the December 21, 2000 letter. EPA is pleased that you are taking
steps to address the on-going contamination apparent at the Biere 1-22 former production well.
We offer these comments on the materials reviewed.

1. Although the Plan at Section VI(1) mentions that re-entry into the Biere 1-22 wellbore
would be difficult to accomplish, EPA maintains that this may nonetheless be crucial to
permanently preclude further vertical fluid migration from depth into the shallow
Quaternary deposits forming the underground source of drinking water (USDW) in the
area. Temperatures measured in the near vicinity of the Biere 1-22 well as high as 140 °F
are consistent with at least a partial source depth below the Judith River sandstone located
between 698 and 876 feet depth. Accordingly, it is quite conceivable that the leak(s) into
the USDW travels via a pathway that includes the inner portions of the Biere 1-22
wellbore. The most permanent method to stop this leaking may be re-entry into the Biere
1-22 wellbore itself. Please re-consider obstacles to such re-entry. If it seems truly
impossible to achieve, please explain in more detail why this option cannot be pursued.
For instance, can you use an under-reamer to mill a window through the 2-7/8 inch tubing
to the 7-7/8 inch hole diameter within the Judith River sandstone? This might allow the
opportunity to seal the inside of the wellbore at the depth of the Judith River.

QF’n’ntsd on Recycled Paper
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2. The figures that accompanied the Plan showed Pioneer’s preferred well spacing (so-called

Option 2). This spacing should be modified to spot the three injection wells around the
Biere 1-22 well in an equilateral triangular pattern, where each injection well would be
located 120° of arc from the each other. This pattern would provide a greater level of
assurance that the injected chemical shut-off fluid would adequately surround the Biere 1-
22 wellbore and form a tighter barrier within the top 32 feet of the Judith River sandstone.

3. EPA recommends that both re-entry into the Biere 1-22 wellbore and the use of a chemical

shut-off fluid at the top of the Judith River be used to ensure that the as-yet unknown
specific pathway of the contamination is sealed. As stated above, the fact that such
elevated temperatures are observed in the shallow aquifer argues for at least a partial source
depth significantly deeper that the Judith River. However, the Judith River is well
documented to have significantly elevated pore pressure due to its use as an injection zone.
Hence, the Judith River may also contribute some share of fluid to the contamination.

4, The Plan inadequately describes the monitoring program at the offset “old” relief well

located 25 feet away from the Biere 1-22 well. Please describe the monitoring at this well,
and others-if necessary. The monitoring program should include, at a minimum, quarterly
measurements of water level, water temperature, major dissolved ions, total dissolved
solids, and BTEX components.

S. The Plan recommends the use of INJECTROL U as a chemical shut-off fluid, yet little
chemical description is provided, aside from stating that is a sodium silicate material.
Please provide any available material safety data sheets for the chemical shut-off fluids
under consideration. Also, please discuss how the chemical shut-off fluids are predicted to
behave in the presence of elevated dissolved solids, and BTEX compounds. Any
description(s) of their use in geologic settings comparable to those at this well site would
be very helpful.

Please respond to these issues within 14 days of your receipt of this letter. If you have any
questions about these matters, you may contact Nathan Wiser, of my staff, at (303) 312-6211.

Sincerely,

C:wﬁg €. posan

Connally E. Mears, Director
Technical Enforcement Program

cc: Deb Madison, Ft. Peck Tribes




UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

Ref: S8ENF-T

CERTIFIED MAIL
RETURN RECEIPT REQUESTED

Steven Leifer

Baker Botts L.L.P

The Warner

1299 Pennsylvania Avenue, NW
Washington, D.C. 20004-2400

Dear Mr. Leifer:

REGION 8
999 18th STREET - SUITE 300

DENVER, CO 80202-2466
http://www.epa.gov/region08

CONCURRENCE COPY

-3 2001

Comments on December 21, 2000 Proposal

Biere 1-22 Production Well
East Poplar Oil Field
Roosevelt County, Montana

My staff have reviewed the December 21, 2000 “Proposed Biere 1-22 Well Response
Action Plan” (the “Plan”) for addressing the on-going contamination at the Biere 1-22 production
well site. Also included in the review were figures and attachments received on January 2, 2001,
which had been omitted from the December 21,2000 letter. EPA is pleased that you are taking
steps to address the on-going contamination apparent at the Biere 1-22 former production well.
We offer these comments on the materials reviewed.

1. Although the Plan at Section VT(1) mentions that re-entry into the Biere 1-22 wellbore
would be difficult to accomplish, EPA maintains that this may nonetheless be crucial to
permanently preclude further vertical fluid migration from depth into the shallow
Quaternary deposits forming the underground source of drinking water (USDW) in the

area. Temperatures measured in the near vicinity ofthe Biere 1-22 well as high as 140 °F
are consistent with at least a partial source depth below the Judith River sandstone located
between 698 and 876 feet depth. Accordingly, it is quite conceivable that the leak(s) into
the USDW travels via a pathway that includes the inner portions ofthe Biere 1-22
wellbore. The most permanent method to stop this leaking may be re-entry into the Biere
1-22 wellbore itself. Please re-consider obstacles to such re-entry. Ifit seems truly
impossible to achieve, please explain in more detail why this option cannot be pursued.
For instance, can you use an under-reamer to mill a window through the 2-7/8 inch tubing
to the 7-7/8 inch hole diameter within the Judith River sandstone? This might allow the
opportunity to seal the inside ofthe wellbore at the depth ofthe Judith River.

<
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2. The figures that accompanied the Plan showed Pioneer’s preferred well spacing (so-called
Option 2). This spacing should be modified to spot the three injection wells around the
Biere 1-22 well in an equilateral triangular pattern, where each injection well would be
located 120° of arc from the each other. This pattern would provide a greater level of
assurance that the injected chemical shut-off fluid would adequately surround the Biere 1-
22 wellbore and form a tighter barrier within the top 32 feet of the Judith River sandstone.

3. EPA recommends that both re-entry into the Biere 1-22 wellbore and the use of a chemical
shut-off fluid at the top of the Judith River be used to ensure that the as-yet unknown
specific pathway of the contamination is sealed. As stated above, the fact that such
elevated temperatures are observed in the shallow aquifer argues for at least a partial source
depth significantly deeper that the Judith River. However, the Judith River is well
documented to have significantly elevated pore pressure due to its use as an injection zone.
Hence, the Judith River may also contribute some share of fluid to the contamination.

4. The Plan inadequately describes the monitoring program at the offset “old” relief well
located 25 feet away from the Biere 1-22 well. Please describe the monitoring at this well,
and others if necessary. The monitoring program should include, at a minimum, quarterly
measurements of water level, water temperature, major dissolved i1ons, total dissolved
solids, and BTEX components.

s, The Plan recommends the use of INJECTROL U as a chemical shut-off fluid, yet little
chemical description is provided, aside from stating that is a sodium silicate material.
Please provide any available material safety data sheets for the chemical shut-off fluids
under consideration. Also, please discuss how the chemical shut-off fluids are predicted to
behave in the presence of elevated dissolved solids, and BTEX compounds. Any
description(s) of their use in geologic settings comparable to those at this well site would
be very helpful.

Please respond to these 1ssues within 14 days of your receipt of this letter. If you have any
questions about these matters, you may contact Nathan Wiser, of my staff, at (303) 312-6211.

Sincerely,

Connally E. Mears, Director
Technical Enforcement Program

cc: Deb Madison, Ft. Peck Tribes

bece:  Jim Eppers, 8ENF-L
Steven Moores, 8RC
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THE WARMNER AUSTIN
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BAKERBOTTS w.» 200042400 HOUSION

202.639.77C0 LONDON

FAX 202.639.7890 MOSCOW
NEW YORK
WASHINGTON

STEVEN L. LEIFER
202:639-7723

E-Moil: sleifer@bakerbotis.com
Facsimile: 202-585-1040

January 17, 2001

VIA OVERNIGHT MAIL

Mr. Nathan Wiser

U.S. Environmental Protection Agency

Office of Enforcement, Compliance, and Environmental Justice
Technical Enforcement Program (8ENF-T)

999 18th Street, Suite 500

Denver, CO 80202-2466

Re:  Biere Well Site, East Poplar Oil Field
Dear Mr. Wiser:

Thank you for reviewing Pioneer’s “Proposed Biere 1-22 Well Response Action
Plan” so expeditiously. In response to the questions and comments contained in Connally
Mears’ January 3 letter, we offer the following information compiled by our in-house technical

staff in conjunction with our outside consultants.

1. Possible re-entry into the Biere 1-22 well bore

Response: Pioneer appreciates EPA’s interest in preventing vertical migration
through a possible re-entry into the well bore itself. However, mechanical well
bore conditions, in our opinion, make this approach extremely hazardous and
environmentally risky. The 2 72" tubing is cemented inside the 5 47 casing and it
would be necessary to drill out with a “metal muncher” or a mill. Our drilling
department personnel do not think we can complete this operation without milling
through the 5% casing and deviating out of the well bore and into surrounding
formation. At this point, we would be creating another pathway for a possible
leak.

In any event, we believe our recommended chemical injection program will
provide an effective barrier to vertical migration since the chemical will fill and
seal off any channels and fractures around the Biere 1-22 well bore. The
chemical will be injected into the Judith River at pressures below the fracture

RECEIVED
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Mr. Nathan Wiser
January 17, 2001

Page 2

gradient so that no new fractures are created in the Judith River or surrounding
formations.

2. Possible change to the spacing of the three proposed injection wells

Response: Spacing the wells equilaterally about the Biere 1-22 well bore would
indeed be advisable if we were only using three wells to effect a complete 360°
seal. However, we also intend, if necessary, to use the relief well as a chemical
squeeze injection well after it is initially used to monitor the movement of the
Injectrol-U chemical pumped into the other three wells. The relief well will be re-
entered and cleaned out to the Judith River prior to chemical injection into the
other wells, and then will serve as an excellent monitor well at depth to assess the
efficacy of the seal.

We expect that the chemical injection program from the three injection wells will
expand enough to reach the relief well. But if necessary, injection will occur into
the relief well to seal off that well and provide additional encapsulation for the
Biere 1-22 well bore.

3. Conducting both re-entry into the Biere well and chemical injection into four wells

DCO01:281265.1

Response: Pioneer believes that the four well injection pattern will provide an
effective seal in and around Biere 1-22 well bore at the Judith River formation.
Since injection ceased into the Judith River in approximately 1997, a lasting
permanent seal at the Judith River is expected. Since (i) injection into the Judith
River ceased in 1997, resulting in a decrease in pressure, and (1) chemical
injection will occur below the fracture gradient, the Judith River is no longer
expected to be a contamination source.

The ability to initially monitor the results of injection into the three injection wells
by the old relief well bore will enhance our probability of success. Once we cease
use of the relief well as an observation well, then we can adjust our chemical
injection into the relief well based on our monitored squeeze results in the three
injection wells. Finally, as stated above, re-entry is not advisable given the high
risk that a breach of the integrity of the Biere 1-22 well bore will provide
additional pathways for the escape of contaminants into the environment.
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Mr. Nathan Wiser
January 17, 2001

Page 3

4. Additional description of the monitoring program of the old relief well

Response: As noted above, the old relief well will be re-entered and cleaned out
to the Judith River (original total depth) and then used as an observation well
during the chemical injection phase of Pioneer’s response program. Once it is
determined that injection was successful, chemical will be injected into the relief
well to complete the permanent seal in the Judith River in and around the Biere 1-
22 well bore. It is the eight previously installed monitor wells drilled down to the
Bearpaw Shale, rather than the relief well, which will provide the principal means
of monitoring site conditions. (See wells labeled PNR 4-10 and 12 on the
enclosed map, Tab A.) In addition, USGS and residential wells will be used to
provide additional data points. These eight wells will initially be monitored on a
quarterly basis to include water levels, temperature, major dissolved ions, total
dissolved solids and BTEX components. Pioneer is developing a monitoring plan
which sets forth our proposed monitoring program in more detail.

5. Request for Injectrol-U MSDS sheets, comparable case histories, and description of how
the chemical will behave in the presence of elevated dissolved solids and BTEX
compounds

Response: The MSDS sheet for this product is enclosed (Tab B). The ingredients
are food grade products and should not present any hazard to the aquifer. We will
use a pre-flush ahead of injection to provide a clean path for the injected
chemical. Halliburton also will run compatibility tests on a sample of the Judith
River fluids to determine whether additives are necessary to ensure that the
injected material will accomplish its intended purpose in this particular soil/water
matrix. We are assembling information on the use of Injectrol-U or similar
substances in other remedial projects, and will provide this information in the near
future.

We trust this information addresses the comments contained in Mr. Mears’ letter.

To expedite the process of agreeing on a response action program, we suggest that Pioneer and
its technical consultants visit with you and your colleagues at your offices in the very near future.
We can then discuss and resolve any outstanding technical issues. 1 will contact you soon to
ascertain your availability for such a meeting.

DCO1:281265.1
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In the meantime, please don’t hesitate to call with any questions.
Sincerely,
Gl Ao~

A
Steven L. Leifer

Enclosures

c Jennifer G. Fry, Pioneer Natural Resources USA, Inc.

Wilbur Dover, Pioneer Natural Resources USA, Inc.
Steve Mamerow, Pioneer Natural Resources USA, Inc.
John W. Ross, The Brown Law Firm

DCO1:281265.1
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FROM: PIONEER-QFL».. T 1UNS FAX NO.: 99?296935.0‘/

Revised: 2000-08-11

Product: INJECTROL U

<< OLE_Obj.»>

MATERIAL SAFETY DATA SHEET

INJECTROL U

Revision Date; 08/11/2000

Date of Printing: 08/11/2000

1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

Product Trade Name: INJECTROL U

Synonyms: Nona

Chemical Family: Silicate

Application: Resin

Manufacturer/Supplier

Halliburton Energy Services

P.O. Box 1431

Duncan. Oklahoma 73536-0431

Emergency Telephone: (800) 666-9260 or (713) 676-3000

Prepared By

Product Stewardship

Telephone: 1-580-251-43356

2. COMPOSITIONANFORMATION ON INGREDIENTS

Substance Weight Percent (%) ACGIH TLV-TWA OSHA PEL-TWA
Sodium silicate 1344-09-8 30-60%  Not applicable Not

applicable

3. HAZARDS IDENTIFICATION

Hazard Overview

May cause respiratory irritation. May cause eye and skin burns.

4. FIRST AID MEASURES

Inhalation

if inhaled, remove from area to fresh air. Get medical attention if
respiratory irritation develops or if breathing becomes difficult

Skin

in case of contact, immediately flush skin with plenty of soap and water for
at least 15 minutes. Get medical attention. Remaove conteminated clothing and
taunder before reuse.

Eyes

In case of contact. of suspected contact, immediately flush eyes with plenty
of water for at least 15 minutes and get medical attention immediately after
flushing.

Ingestion )

Do not induce vomiting. Slowly dilute with 1-2 glasses of water or milk and
seek medical atlention. Never give anything by mouth 10 an unconscious
person.

Notes to, Physician

Not Applicable

5. FIRE FIGHTING MEASURES

Flash Point/Range (F): Not Determined

Flash PoinvRange (C). Not Determined

Flash Point Method: Not Determined

Autoignition Temperature (F): Not Determined

Autoignition Temperature (C): Not Determined

Flammability Limits in Air - Lower (%): Not Determined

Flammability Limits In Alr - Upper (%): Not Determined

Fire Extinguishing Media

v emtrd mws

[
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catiuMs PIONEER-DPERATIONS . FAX NOD.:

997296933567
Water. Carbon Dioxide, Dry Chemica.., Foam.

Special Exposure Hazards

Decompasition in fire may produce toxic gases.

Special Protective Equipment for Fire-Fighters

Full protective clothing ard approved self-contained breathing apparatus
required for fire fighting personnel.

NFPA Ratings: Health 1, Flammability 0, Reactivity 0

HMIS Ratings: Flammability 0. Reactivity 0, Health 1

6. ACCIDENTAL RELEASE MEASURES

Parsonal Precautionary Measures

Use appropriate protective equipment.

Environmental Precautionary Measures

Prevent from entering SEwers, waterways or low areas.

Procedure for Cleaning/Absorption

Isolate spill and slop leak where safe. Neutralize 1o pH of 6-8. Scoop up
and remove. Do NOT spread spilled product with water.

7. HANDLING AND STORAGE

Handling Precautions

Avoid contact with eyes, skin, of clothing. Avoid breathing vapors.
Storage Information

Store away from acids. Store in a cool well ventilated area. Keep container

closed when not in use.

8. EXPOSURE.CONTROLS/PERSONAL PROTECTION
Engineering Controls

Use in a well ventilated area. Local exhaust ventilation shouid be used in
areas without good cross ventilation.

Respiratory Protection

Dustmist respirator.

Hand Protection

impervious rubber gloves.

Skin Protection

Full protective chemical resistant clothing.

Eye Protection

Chemical goggles; also wear a face shield if splashing hazard exists.
Other Precautions

Eyewash fountains and safety showers must be easily accessible.
9. PHYSICAL AND CHEMICAL PROPERTIES
Physical State: Liquid

Color: Clear to hazy

Odor: Slightly soapy

pH: 113

Specific Gravity @ 20 C (Water=1): 1.4

Density @ 20 C (Ibs./gallon). 11.66

Bulk Density @ 20 C (Ibs/f3): Not Determined

Boiling PointyRange (F): 213

Boiling Point/Range (C): 100

Freezing PoinvyRange (F): 30

Freezing PointRange (C): -2

Vapor Pressure @ 20 C (mmHg): 156

Vapor Density (Air=1): Not Determined

Percent Volatiles: 80

Evaporation Rate (Butyl Acetate=1). Not Determined
Solubility in Water (g/100m!): Soiuble

Solubility in Selvents (g/100mi): Not Determined
Solubility in Sea Water (g/100ml): Not Determined
vOCs (Ibs./galion): Not Determined

Viscosity. Dynamic @ 20 C

(centipoise): Not Determined

Viscosity, Kinematic @ 20 C

(centistrokes). Not Determined

Partition Coefficient/n-Octanol/Water: Not Determined
Molecular Weight (g/mole). Not Determined

10. STABILITY AND REACTIVITY

Stability Data: Stable




viom-in~UPERRTIONS FAX Nu.: 99729693567
Hazardous Polymerization: Will Not tscur
Conditions to Avoid
None anticipated
Incompatibility (Materials to Avoid)

Contact with acids. Amphoteric metats such as aluminum, magnesium, lead,

tin, or zinc.

Hazardous Decomposition Products

Toxic fumes.

Additional Guidelines

Not Applicable

11. TOXICOLOGICAL INFORMATION

Principle Route of Exposure

Eye or skin contact inhalation.

Inhalation

Causes severe respiratory iritation.

Skin Contact

Causes severe burns.

Eye Contact

May cause eye burns.

Ingestion

Causes burns of the mouth, throat and stomach.
Aggravated Medical Conditions

Skin disorders.

Chronic Effects/Carcinagenicity

No data available to indicate product or components present at greater than
1% are chronic heaith hazards.

Other Information

None known.

Toxicity Tests

Oral Toxicity: LD50: 2000-3000 mg/kg (Rat)
Dermail Toxicity. Not determined '

inhalation ToxXicity: Not determined

Primary Irritation Effect: Not determined
Carcinogenicity: Not determined

Genotoxicity: Not determined
Reproductive/Developmental

Toxicity. Not determined

12. ECOLOGICAL INFORMATION

Mobility (Water/Soil/Air)

Not determined

Persistence/Degradability

Not determined

Bio-accumulation

Not Determined

Ecotoxicological Information

Acute Fish Toxicity: Not determined

Acute Crustaceans Toxicity: Not determined
Acute Algae Toxicity: Not determined

Chemical Fate Information

Not determined

Other information

Not appiicable

13. DISPOSAL CONSIDERATIONS

Disposal Method

Disposal should be made in accordance with federal, state and local
reguiations.

Contaminated Packaging .
Empty container ccmpletely. Transport with all closures in place. Return for
reuse or disposal in a sanitary landfill according to national or local
raguiations.

14, TRANSPORT INFORMATION

Land Transportation

DOT

Not restricted

el1-i1-2.



Tt L Y O Tt FAX NO.,: 99729555567
Canadian TDG

Not restricted

ADR

Not restricted

Air Transpartation

ICAO/IATA

Not restricted

Sea Transportation

IMDG

Not restricted

Other Shipping Information

Labels: None

15. REGULATORY INFORMATION

US Regulations

US TSCA Inventory

All components listed on inventory.

EPA SARA Title Il Extremely Hazardous Substances

Not applicable

EPA SARA (311,312) Hazard Class

Acute Health Hazara

EPA SARA (313) Chemicals

This product does not contain a toxic chemica! for routine annual "Toxic
Chemical Release Reporting" under Section 313 (40 CFR 372).

EPA CERCLA/Superfund Reportable Spill Guantity For This Product

Not applicable.

EPA RCRA Hazardous Waste Classification

If product becomes a waste. it does NOT meet the criteria of a hazardous
waste as defined by the US EPA.

California Proposition 65 :

All components listed do not apply to the California Proposition 65
Regulation.

MA Right-to-Know Law

Does not apply.

NJ Right-to-Know Law

Does not apply.

PA Right-to-Know Law

Does not apply.

Canadgian Regulations

Canadian DSL Inventory

All components listed on inventory.

WHMIS Hazard Class

E Corrosive Material

16. OTHER INFORMATION

The following sections have been revised since the last issue of this MSDS
Not applicable

Additional Information

For additional information on the use of this product, contact your local
Halliburton representative.

For questions about the Material Safety Data Sheet for this or other
Haliburton products. contact Product Stewardship at 1-580-251-4335.
Disclaimer Statement

This information is furnished without warranty, expressed or implied, as to
accuracy or completeness. The information is obtained from various sources
including the manufacturer and other third party sources. The information
may not be valid under all conditions nor if this matenal is used in
combination with other materials or in any process. Final determination of
suitability of any material is the sole responsibility of the user.
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INTRODUCTION

The Biere well, Figure 1, was drilled in 1972 by Mesa Petroleum. Through subsequent
business successions and acquisitions the Biere well is now the responsibility of Pioneer
Natural Resources USA, Inc. Inresponse to indications that the Biere well was allowing
thermal brines from oil producing and/or brine injection zones to communicate with and
impact the shallow drinking water aquifer, Pioneer Natural Resources conducted a field
investigation in the Biere well area, (Field Investigation Report, Biere Well Evaluation
(CH2M Hill, August 2000).

In a parallel task, Pioneer Naiural Resources evaluated the construction history of the
Biere well and prepared a proposed plan to re-seal the well (Proposed Biere # 1-22 Well
Response Action Plan, Pioneer Natural Resources, December, 2000). As presented in the
Response Action Plan, the existing Biere relief well will be temporarily re-opened to
monitor in-situ conditions during the placement of the primary sealant in the three
temporary injection wells installed around the Biere well. Once the sealant is injected
into the wells, the Biere relief well will also be injected with the sealant, as necessary,
and abandoned.

This Monitoring Plan describes the post-remediation monitoring to be conducted to track
and evaluate the effects re-sealing the Biere well has on the shallow drinking water
aquifer.

HYDROGEOLOGIC SYSTEM

The conceptual model of the shallow groundwater system in the study area consists of a
thin (5 to 20 feet typical thickness) aquifer of Quatermnary sand and gravel deposits that
are widely present on top of the underlying Cretaceous Bearpaw Shale. The shallow
aquifer has highly variable hydraulic properties depending on the thickness of the sand




and gravel and the amount of fine- grained matenals (silt and clay) included in the
aquifer. The aquifer is present between the Bearpaw Shale and overlying till. In the
study area the gradients in the shallow are generally toward the Poplar River to the west-
southwest. The shallow aquifer in the study area merges laterally with, and discharges
into, the alluvial aquifer present along the current Poplar River drainage which flows
generally north to south approximately 2 miles west of the Biere well area.

Sources of recharge to the shallow aquifer beneath the study area are only generally
identified. There are five potential sources of recharge:

Direct infiltration of precipitation

Lateral inflow of infiltration from highlands to the east

Diffuse and/or localized vertical leakage from underlying saline aquifer(s)
through structural weaknesses or zones of higher vertical permeability in the
Bearpaw Shale

4. Point source leakage from deep saline aquifer(s) via well bores

5. Direct infiltration of fugitive saline fluids stemming from the production of oil
and the subsequent storage, transporting, pumping and disposing of this waste
water

L) N =

There is insufficient information available to proportion the recharge between the various
sources of water. Some or all of these recharge sources may be active locally across the
study area.

The pre-Biere well water quality of the shallow aquifer in the study area is unknown.
Using the lowest specific conductivity value reported, and assuming there were no
localized natural sources of saline water leakage, the pre-oil field water quality
background probably ranged from 1,500 to 2,500 microsiemens per centimeter (uS/cm),
which equates to an approximate total dissolved solids (TDS) concentration of 1,100 to
1,500 milligram per liter (mg/1). The dominant ions in the background water are calcium,
magnesium and bicarbonate.

Brines in the bedrock saline aquifers and oil production zones beneath the study area
have TDS concentrations of 80,000 to 120,000 mg/l and are predominantly sodium
chloride. Leakage of these brines via natural pathways, leaking wells or from fugitive
water released during current and historic handling of the brines has produced localized
areas within the shallow aquifer where the water chemistry has been changed from
predominantly calcium-magnesium bicarbonate to predominantly sodium chloride. In
addition, organic compounds typically associated with the production of petroleum;
benzene, ethyl benzene, toluene and xylene (BTEX) have been detected in the shallow
groundwater in the study area.

In the immediate vicinity of the Biere well, groundwater in the shallow aquifer is now a
predominantly sodium chloride water with a TDS of about 65,000 mg/l. This fact, and
the observations of elevated temperature and water level (head) near the Biere well,
indicates that the Biere well is an active source of brine leakage into the shallow aquifer.

N




Elevated heads in the shallow aquifer near the Biere well appear to be a localized impact
and the thermal signature quickly dissipates with distance away from the Biere well. The
sodium chloride dominated shallow water chemistry signature reveals a relatively
constrained chlonde plume extending to the west from the Biere well. The westward flow
component is also supported by the detection of benzene in monitoring well PNR-7 about
2000 feet west-northwest of the Biere well.

It is difficult to track the extension of the chloride plume from the Biere well more than
about one-half mile to the west with any certainty. Benzene is not present above
detectable limits in more distant wells and sodium chloride concentrations tend to blend
in with the general water chemistry of the aquifer. In addition, there are numerous
active and historical oil wells, brine injection and brine handling facilities, in and
adjoining the study area, any of which may have in the past or be actively contributing
sodium chlornide and BTEX compounds to the shallow aquifer chemistry. More
specifically, data collected by Pioneer Natural Resources during the field investigation
suggests the possibility of one or more additional active sources of brine and BTEX
compounds south-southeast of the Biere well. In addition, data collected by the USGS
and EPA indicates a separate area contributing high TDS water and chlorides adjacent to,
and probably intermingling with the northwest exiension of the chloride ptume from the
Biere well.

The difficulty in tracking diffuse plume signatures and in assigning or proportioning
recharges sources by chemistry impacts is simply that there appears to be no significant
characteristic to differentiate between the numerous and various sources of brine. All
brine sources impacting the shallow aquifer, whether from specific wells owned by any
of the various oil companies, from years of brine handling across the study area by the
many well owners, operators and service companies, or from natural leakage, are all
predominantly sodium chloride. Active or recent sources of brine may also carry a
BTEX component.

[t is within this convoluted mixture of real and potential sources of the same
contaminants that the proposed monitoring program must operate to provide meaningful
evaluation of the effectiveness of the proposed remedial measures to be implemented on
the Biere well.

MONITORING PLAN
Purpose
The proposed monitoring plan is focused on two primary objectives:
1. Evaluation and confirmation that the leakage from the Biere well has been
curtailed by the proposed Response Action Plan

2. Confirmation, by observation of water chemistry changes, of the area impacted by
leakage from Biere well




Monitoring Program

The proposed monitoring plan encompasses two simultaneous monitoring programs to
meet these objectives, 1) quarterly testing of shallow monitoring wells near the Biere well
and 2) semi-annual monitoring of more distant wells. Assuming long-term access
agreements can be obtained from the controlling agencies and private well owners, the
specific wells in each group are as follows:

Quarterly Monitoring

PNR 4 - PNR'S -
PNR 6 PNR 7
PNR 12- USGS FPB 92-3 |

USGS FPB 92-12 - M-28 (Lockman) |
M-31 (Trottier) - .

Semi Annual Monitoring

PNR 8 PNR S
PNR 10 M-27 (Reddoor)
Buckles-Whitmer M-30 (Trottier new supply well)

The proposed monitoring program of quarterly and semi-annual sampling schedules 1s
designed to accommodate expected changing dynamics near the Biere well versus the
longer-term changes with flow distance (time). The quarterly sampling in the wells
closest to the Biere well will provide better resolution in the area where significant and
possibly rapid changes in water chemistry should occur. For the more distant down
gradient wells and the background wells, the semi-annual sampling program will provide
adequate characterization of the changes in the aquifer chemistry over time and improve
the general knowledge of flow paths and chemistry trends in the aquifer. Well locations
are provided on Figure 1. ' '

Analyses

The proposed monitoring parameters for each group are identical and consist of:

Temperature* Specific Conductivity*
pH* Total Dissolved Solids
Sodium Chloride

TPH BTEX

Asterisks indicate field parameters. Temperature, specific conductivity and pH will be
measured in the field as the well is being purged prior to sampling. Specific conductivity
and pH will also be determined in the laboratory.




On an annual basis, all wells will be sampled for additional 10ons to allow water typing, to
evaluate changes in other chemistry parameters and for use in establishing water
chemistry relationships between wells. The supplementary parameters are:

Calcium Magnesium
Potassium Sodium
Total Hardness Alkalinity
Bicarbonate Carbonate

Nitrogen (Nitrate plus Nitrite)

Sampling Procedures

Within one 24-hour period at the start of each sampling event, water levels will be
measured in all wells for which access can be obtained and that are not being actively
pumped. Wells M-30, Buckles-Whitmer, and possibly M-27, are active wells for which a
water level measurement may not be feasible to collect.

All wells will be sampled in a generally “clean” to “dirty” sequence, based on previous
sample data, beginning with the wells most distant from the Biere well and culminating
with PNR 4.

All Wells Except PNR 4

These wells will be sampled using a variety of equipment depending on the physical
condition of the well, depth to water, and the existence or availability of existing
equipment. The monitoring wells and wells M-28 and M-31 will be sampled using a
portable submersible sampling pump that is flushed and decontaminated between
samples. Water level in well PNR 8 is too deep and the well does not make enough water
to sample with a pump and therefore a Teflon bailer will be used to sample this well.
Domestic wells M-30, Buckles-Whitmer and M-27 (if operational) will be sampled
directly from the existing pump discharge from a faucet or tap that is not affected by any
water softeners or filters. ‘

Well PNR 4

This well has a thick accumulation of o1l on the water surface and repeated monitoring of
this well under these conditions is problematic. Therefore, prior to sealing the Biere well,
PNR 4 will be retro-fitted in an attempt to allow sampling of the fluid in the shallow
aquifer without first having to remove, handle and dispose of the accumulated oil. The
initial conceptual approach is to equip the well with a secondary liner installed inside the
current well casing. The liner will be equipped with a very limited screened interval
(approximately the lower 6 inches maximum) and will be temporarily sealed to allow
installation through the standing column of oil without filling the liner. Several options




are being considered for the temporary plug ranging from a soluble solid (salt) to
puncturing a membrane.

Once in place with the perforations at the very bottom of the water column the liner
should not accumulate significant oil and therefore all monitoring and samples will use
the liner. If a suitable pressure transducer, thermistor and conductivity probe can be
located this well may be so equipped and only periodic confirmation samples and direct
measurements will be collected. However, as of the date of this monitoring plan, no
dedicated equipment capable of handling the elevated temperature and high conductivity
anticipated for this well has been located.

Purge Water Handling

Water removed prior to sampling (purge water) will be contained at the wellhead for
those wells sampled quarterly, except for FPB-12, PNR-6 and PNR-12. For those wells
sampled on a semi-annual basis, and background wells FPB92-12, PNR-6 and PNR-12,
pre-sample purge water will be discharged at the wellhead in a manner that does not
cause erosion or ponding of water near the wellhead.

Containerized purge water will be transported from each well to a central storage
location. At an average purge volume of about 10 gallons per well, each quarterly
sampling event will generate about 60 gallons of contained purge water. The final
containment and disposal method for the sample purge water cannot be identified at this
time but will be established prior to initiating the sampling. The disposal options that are
being considered are discussed in the following paragraphs.

Offsite Disposal. The specific conductivity of the containerized water will be measured
and a sample collected for BTEX and TPH at the end of each sampling event. The results
of this sample will be used to determine appropriate disposal of the contained liquid.

If the BTEX constituent concentrations are below their respective Maximum
Contaminant Limit (MCL), it may be possible to contract with a local vacuum truck
service to retrieve the water and dispose of it in the Poplar or Wolf Point sewage
treatment system, assuming arrangements with either city can be obtained. If BTEX
concentrations are above MCL'’s it may be necessary for the containerized water to be
retrieved by a licensed waste oil hauler and shipped offsite for appropriate disposal.

Onsite Disposal. An option for disposal of purge water that works well in dry, windy
environments such as exists in this area, is construction of a temporary, shallow, lined
evaporation pond. A pond, approximately 10 feet square and 1 foot deep line with high
density polyethylene (HDPE) will hold about 750 gallons if full. Each sampling event
will produce about 60 gallons of purge water which will fill the pond about three-quarters
of an inch deep. A location near PNR 5 would be ideal for a small evaporation pond in
that it is flat, overlies the plume, is in an area previously disturbed by oil field brine
disposal and is central to the study area.




Quality Assurance/Quality Control

Chain of Custody and Analvytical Methods

All samples will be submitted following standard Chain of Custody (COC) protocols to a
state approved, independent laboratory for analysis using the current EPA methods
prescribed in SW-846. Laboratory detection and reporting limits will meet or exceed (be
less than) the State of Montana or EPA groundwater protection standards for the specific
compound or constituent. Laboratory QA/QC procedures for organic analyses, including
Reagent Blanks and Surrogate Recovery Reports will be provided by the laboratory with
each analytical report.

Field, Equipment and Travel Blanks

One set of field blanks, equipment blanks, and travel blanks will be collected during each
sampling event to evaluate whether the organic sample results are being adversely
impacted by secondary contaminant sources including cross contamination from
equipment, bottle contamination or contaminants introduced during shipping. Because of
the higher reporting limits, no QA/QC blanks will be collected for the non-organic
constituents and parameters being analyzed for.

Because of the sensitivity of the analysis, BTEX samples will be stored and shipped
separately from the other sample containers. Samples with known or suspected BTEX
constituents will be stored and shipped separately from other BTEX samples. A travel
blank will accompany each BTEX shipping container.

One field blank will be collected during each sampling event. The field blank will be
prepared by pouring laboratory grade de-ionized water into a 40 ml vial to simulate
ambient conditions at the well head when the actual BTEX sample was collected.

One equipment blank sample will be collected during each sampling event. As with the
field blank, the specific well where the sample is colléected will vary from event o event
at the discretion of the sampling team. The procedure for the equipment blank will vary
depending the sampling equipment being used. For bailed wells, if a re-useable bailer is
being used, between uses the bailer will be washed and rinsed using soap, de-ionized
water, a methanol rinse then followed by a second ninse of de-ionized water. Prior to
collecting a sample with the bailer from a well designated to have an equipment blank
collected, the bailer will be filled with laboratory grade, de-ionized water, then a 40 ml
vial sample bottle will be filled from the bailer and submitted for BTEX analysis.

Equipment blank sample preparation for wells sampled by portable, non-dedicated,
sample pumps will vary somewhat depending the type of pump used. To the extent
possible, dedicated tubing will be used for each well to avoid cross contamination issues.
The general procedure for pump decontamination and collection of equipment blanks is
as follows. The pump will be washed and rinsed between uses and between wells by
pumping approximately 1 gallon of a soap solution followed by 2 to 3 gallons of rinse




water through the pump. If non-dedicated pump discharge hose is used the
decontamination solution will be pumped through the tubing. The wash and rinse water
will be directed over the pump electrical cable to simultaneously decontaminate the wire.
An equipment blank will be prepared by inserting the pump into a source of laboratory
grade de-ionized water and collecting a sample in a 40 ml vial following the same
procedures as would be followed in collecting a normal sample. The equipment blank
sample will be submitted for BTEX analysis.

Duplicate Samples

Periodically, at the discretion of the project team, blind duplicate samples may be
collected and submitted for analysis. In general duplicate samples will be used to verify
BTEX results in pertinent wells. Blind duplicates will be collected by sequentially filling
two sets of 40 ml vials from the sample pump discharge stream. One set will be fully
labeled, including well number, date and time; the duplicate set of vials will be labeled
with simple identifier but will not include date or time. Duplicate samples will be
submitted under COC protocols with the normal samples. The specific well(s) from
which duplicate samples will be collected, in any, have not been established.

Split Samples

Split samples (duplicate samples sent to two different laboratories) are not anticipated at
this time. However, Pioneer may submit split samples for several reasons, including
questions or concerns about the accuracy of the laboratory or to provide data for
comparison of laboratories. It is also anticipated that interested parties or regulatory
agencies may request split samples for submission to their own independent laboratories.
Pioneer will attempt to accommodate requests for split samples by providing access to
the sample discharge streams during a scheduled sampling event so the requesting party
can collect their own samples.

MONITORING SCHEDULE AND DURATION

To provide a better baseline on the shallow aquifer water chemistry, samples will be
collected from all wells immediately prior to the onset of remedial measures at the Biere
well. Following remediation, the proposed quarterly and semi-annual sampling schedule
will be initiated. Quarterly sampling will typically be conducted in March, June,
September and December. Semi-annual sampling will be conducted in March and
September. The schedule for winter and spring sampling events wilil be flexible to avoid
inclement weather. To the extent possible the samples will be coliected during the same
annual time frame to allow seasonal comparison of water chemistry trends.

The resulis of each sampling event will be submitted to the appropriate regulatory
agencies for general information. Unless obvious and immediate changes to the
monitoring program are warranted based on these periodic submissions, the monitoring
program will be conducted under this schedule for a period of two years (8 quarters) after
the Biere well remediation is completed. At the end of this period the results of the 8




quarterly samples and 4 semi-annual samples will be combined with the existing water
chemistry data and presented in a written report to the regulatory agencies. The report
will provide analysis of the results relative to the two objectives of the monitoring
program. [t is anticipated that the monitoring report will also provide the basis for
discussions with the agencies regarding any modifications to the monitoring program or
if additional remedial actions are warranted.
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THE WARINER AUSTHN
1209 PERNINSYIVANIA-AVE., NW BAKU

BAKERBOTTS ., 20002400 HOUSTON

202.639.7700 LONDOM

FAX 202.639.7820 MOSCOW
NEW YORK
WASHINGTON

STEVEN L. LEIFER
202:639.7723

E-Moil: sleifer@bakerbotts.com
Facsimile: 202:585.1040

February 2, 2001

VIA OVERNIGHT MAIL

Mr. Nathan Wiser

U.S. Environmental Protection Agency

Office of Enforcement, Compliance, and Environmental Justice
Technical Enforcement Program (8ENF-T)

999 18th Street, Suite 500

Denver, CO 80202-2466

Re:  Biere Well Site, East Poplar Oil Field
Dear Mr. Wiser:

Enclosed please find Pioneer’s Monitoring Plan for the Shallow Groundwater.
This Plan outlines a monitoring program Pioneer intends to undertake following the remediation
of the Biere well in order to assess the efficacy of such remediation. We would welcome

comment from the Agency on the Monitoring Plan.

If you have any questions concerning the Plan, please contact me or Wilbur Dover

at Pioneer.
Sincerely,
/Stéven L. Leifer .
Enclosure
c: Mark Skeen/Jennifer G. Fry, Pioneer Natural Resources (via reg. mail, w/o encl.)

Wilbur Dover/Steve Mamerow, Pioneer Natural Resources ( ““)
John W. Ross, The Brown Law Firm ( *)

RECEIVED
FER -5 2001

DCO1:281265.1



REVIEW AND COMMENTS ON “Monitoring Plan for Shallow Groundwater—
Biere‘Well Response Action Project, January 30, 2001”
)«p{f/éMike Gansecki, EPA Region VIII
March 19, 2001

Introduction

I was asked to review the above document and provide design recommendations for the
well monitoring plan, including possible additional well locations. To assist in the review, I was
also provided copies of the documents: “Field Investigation, Biere Well Evaluation, Poplar
Montana”, CH2M-Hill, August 2000; and “Saline-Water Contamination in Quaternary Deposits
and the Poplar River, East Poplar Oil Field, Northeastern Montana”, USGS Water Resources
Investigations Report 97-4000, Thamke & Craig, May 1997. With the exceptions discussed
below, the overall monitoring plan appears reasonable.

The essence of the monitoring program as presented is to determine whether actions taken
to stop flows from an abandoned brine disposal well have been successful. Present information
indicates highly saline shallow ground water in the vicinity of the Biere disposal well
supplemented by temperature information, indicating a roughly spherical mound emanating from a
location near the well. Associated measured chioride (Cl) and total dissolved solids (TDS) are
indicative of a brine or brine well source typical of historical East Poplar oil field activities.

A secondary purpose of the monitoring program would be to establish current baseline
conditions in an appropriate vicinity around the likely source. In the monitoring plan, it is
proposed to measure the parameters: Temperature*, pH*, Sodium (Na), Total Petroleum
Hydrocarbons (TPH), Specific Conductance*, TDS, chloride (Cl) and BTEX (unspecified
analysis for Benzene, Toluene, Ethylbenzene and Xylene perhaps using a gas chromatographic
technique). Asterisked parameters are to be measured in the field. Piezometric surface
measurements would also be collected for each sampling event. The plan proposes quarterly
monitoring of all parameters for the following 8 existing wells: PNR4, PNRS, PNR6, PNR7,
USGS wells 92-12 and 93-3 (sic), M-28 (Lockman well) and M-31 (Trottier well). Semi-annual
monitoring for the same parameters is proposed for 6 additional existing wells: PNR8, PNRO9, &
PNR10, M-27 (Reddor well), the Buckles-Whitmer well, and M-30 (Trottier new supply well).
On an annual basis, all wells will be sampled for additional major chemistry parameters: Ca, K,
Na, Mg, Total Hardness, Bicarbonate, Nitrogen, Alkalinity, and Carbonate.

Analysis

Central to any proposal for a monitoring plan well system is an understanding of the key
objectives of the study. As mentioned above, two major goals are identified: 1) the ability to
determine success/failure of the remediation to the likely well source; and 2) development of
current baseline conditions. In reality, the two objectives are related. One must also anticipate
the types of evaluations which might be used to define these-objectives. It is also fundamental to




anticipate currently identified problems and information gaps in present knowledge. A number of
the latter are listed below:

1) The well location demonstrating maximal contaminant concentrations (temperature and
organic hydrocarbons) is PNR4. However, this well contains a sizeable layer of free oil
product which constrains routine sampling. Special techniques have been proposed in the
monitoring plan to deal with the problem. However, it is somewhat uncertain whether
reliable data can routinely be obtained for the study;

2) There appears to be some uncertainty as to the exact areal location of the “source”.
While it is believed that the disposal well lies very close to well PNRS, there is.also an
abandoned production/relief well to the northeast apparently lying close to well PNR4.
Temperature data appeared to be at a maximum in well PNR4. But no CI, specific

conductance or TDS data were reported for this well, probably because of the free oil
product. In its absence, maximum inorganic constituent values are centered on PNRS;

3) Information from the field investigation report indicates that well PNRG6 appears to be
installed in a portion of the shallow aquifer having different water chemistry properties and
perhaps having only limited contact with aquifer zones containing contamination;

4) An uplift to the east of the site trending roughly SSW-NNE with elevated topography
(perhaps 1000+ feet higher) possibly confines eastward plume migration;

5) Water chemistry information for well PNR8 demonstrates a less saline condition than is
consistent with other shallow wells, and may also be isolated from the main body of saline
water or is outside of one or more preferential flow paths;

6) Potentiometric regional contour maps suggest a roughly east to west groundwater flow
towards the Poplar River with some southerly component (in the absence of local
discharges and mounding),

7) TDS, specific conductance, and CL contour information suggesting possible
groundwater movement northwest towards well PNR7. The shape of the contour lines is
also heavily influenced by the lack of data and may only be an artifact of the contouring
routine;

8) Low BTEX contamination in well PNR7 suggesting potential contamination movement
towards the northwest, but also similar contamination in wells M-28 and M-31 suggesting
movement to the south/southwest; and

9) Contour lines for CL, specific conductance, and TDS showing elevated levels to the
south of the source in wells M-28 and M-31, but limited due to lack of sufficient data
points further south.




These disparate pieces of information suggest spatial areas where gaps are present, which
could be supplemented through installation of additional wells. Since the contamination problem
is clearly a spatial one of considerable extent, spatial contouring or even more sophisticated
statistical analyses such as Kriging might be applicable to the data. Were present data analysed
with a two-dimensional form of Kriging, error analyses could be generated to more formally
identify areas of largest uncertainty where additional sampling points might prove useful.

In the absence of such formal analyses, it is still possible to make some initial judgements
as to where supplemental sampling can improve knowledge of the situation and allow for better
future evaluations of remediation progress. Since we are dealing with spatially extended data, it is
a truism that roughly uniformly spaced sampling locations provide the best overall mapping
information. A second generalization is that information nearest the source is likely to be the
most problematic and that additional sampling density is probably warranted.

At this site, existing well locations lie at fairly large distances from each other. If the
nature of the plume(s) is such that spatial relationships are fairly uniform over large distances,
then a spacing pattern with wells roughly 1000-2000' apart may be sufficient (with the exception
noted nearest the source).

At present, none of the reports provided estimates of expected groundwater travel times at
the site. There probably has been sufficient information collected to make some preliminary
estimates, but no calculations were provided. This becomes important in considering what time
frames are expected for potentially observable changes to any of the measured parameters
following remedial activities. Since it may be important to have a sense of potential success
within the prescribed monitoring time frames (minimum of 3 months up to one to two years),
inter-well distances nearest to and at the source should probably be shorter. In the absence of
better information and estimating travel times of 10-100"year, this would suggest nearest well
distances of perhaps 100-200' might be necessary to monitor shorter-term changes.

In addition to the uncertainty regarding areas nearest the source, four other important
areas from above should be considered. 1) The areas towards the northwest are suggested as one
possible direction of plume movement; 2) areas to the south of wells M-31 and M-28 also have no
monitoring wells. Given the high TDS/CL values and potential BTEX contamination in the wells,
this should be considered an important area of potential groundwater movement; 3) discordances
in the area around well PNRS8 to the southwest; and 4) other areas within ' mile of the source
lacking information.

Recommendations

Based on the above considerations, the attached map Figure 1 is provided suggesting
additional well sampling locations. In total, ten new well locations are suggested. Assuming a
source somewhere in the vicinity of the existing Biere location shown as a black dot, a roughly
orthogonal array of wells was developed. To the greatest extent, existing wells were included in




the framework. Thus, proposed wells #3, #4 and #6 along with either well PNRS or USGS93-3
lie in four perpendicular directions approximately 500' from the probable source. Water chemistry
and temperature data suggest that wells PNR5 and USGS93-3 provide nearly identical
information and one may be redundant. A additional proposed well #10 is shown with a question
mark. It might be useful to consider locating a new well between the Biere disposal and
production wells in the hopes of avoiding the extensive oil contamination yet still serving as the
maximum source well in the monitoring system.

Proposed wells #7, #8, and #9 are suggested to fill in critical information gaps towards the
south and also provide additional information (at wells #7 and #5) regarding presently observed
anomalies at existing well PNR8. Proposed wells #1, #2, and 5# are also located to provide
improved spatial information for areas to the west and north.

Finally, it is recommended that existing well PNR8 be included in the quarterly monitoring
scheme rather than the semi-annual group. The remainder of the more distant monitoring wells
proposed in the plan can continue on a semi-annual monitoring basis. Although potentiometric
measurements are proposed for each sampling event in the plan, the measurement should be noted
as an additional parameter for this study, since potentiometric changes might occur faster than
chemical ones.

As a last caveat, it should be noted that these suggestions are based on the only
information available to me at present. If these 9 or 10 wells are installed and the monitoring
begun, new patterns might become apparent which could imply the need for a few additional wells
in one or more areas. With 18-20 well sampling points in the quarterly analyses (supplemented by
more remote information from 5 outlying wells), an improved picture of the current contaminant
distribution(s) can result.

Since my areas of experience lie more with statistical analysis and aqueous chemistry
rather than geohydrology, our hydrologist Randall Breeden also reviewed these comments. He is
comfortable with the recommendations. I will be on annual leave until April 4. If there are
additional questions, please call Randy at x6522.

Figure
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Steven Leifer

Baker Botts L.L.P.

The Warner

1299 Pennsylvania Avenue, NW
Washington, D.C. 20004-2400

Re:  Comments on January 30, 2001 Proposed
Monitoring Plan for the Shallow Groundwater
Pioneer Natural Resources USA, Inc.

Biere 1-22 Production Well
East Poplar Oil Field
Roosevelt County, Montana

Dear Mr. Leifer:

The United States Environmental Protection Agency (“EPA”) appreciates the opportunity
to comment on the Monitoring Plan for the Shallow Groundwater, dated January 30, 2001, (the
“Plan’) proposed by Pioneer Natural Resources USA, Inc. (“Pioneer”) in the vicinity of the Biere
1-22 well. Nathan Wiser, of my staff, has consulted with other groundwater monitoring well
design experts in the office, as well as the United States Geological Survey (“USGS”) in the
preparation of this letter. We appreciate your continued willingness to seek EPA’s comments on
these matters.

Pioneer appears to have put forth considerable effort to develop a Plan to address the
Biere 1-22 well contamination, the monitoring of whose solution is more complex than would
otherwise be expected in a single contaminant point source setting. Two major goals are
identified in the Plan: (1) the ability to determine success (or failure) of the remediation of the
Biere 1-22 well, and (2) to determine the area of the aquifer affected by the Biere 1-22 well. The
following comments are meant to assist Pioneer to better attain these goals.

Additional Monitoring Well Locations
The Plan proposes to monitor groundwater at a total of 15 sites, including 5 wells that

either are now or were previously privately owned water supply wells, 2 wells installed by the
USGS, and 8 wells installed by Pioneer in 2000. The number of proposed monitoring well sites is
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still inadequate. The Plan’s proposed monitoring well locations are too sparsely located in the
near proximity to the Biere 1-22 well, there are spatial gaps further from the Biere 1-22 well, and
there are not enough wells south of the Biere 1-22 well. If the remedial work on the Biere 1-22
well is successful, the most immediate response in the aquifer will be in the vicinity nearest the
Biere 1-22 well. There needs to be more monitoring sites in the very near proximity of the Biere
1-22 well to observe this response. EPA recommends that Pioneer install a well very near to the
existing PNR4 well since standing oil in that well may make it difficult to sample. EPA also
recommends that Pioneer install wells with an overall spacial distribution such that, within about
4-mile of the Biere 1-22 well, there are no spatial gaps, where a spatial gap is roughly defined as
an area with no monitoring well sites within 1500 feet. In addition, the Plan should include more
monitoring well sites located to the south of the existing Trottier and Lockman wells, since these
wells show contamination, may not always be available or appropriate for testing, and because the
Plan makes mention of a possible contaminant source in this direction. The enclosed schematic
map suggests that 10 additional groundwater monitoring well sites should be drilled and
incorporated into the Plan. As shown in the enclosure, EPA suggests installation of wells using a
rough pattern of well sites lying on lines approximately orthogonally-oriented and trending some
45° off the ordinal directions.

Among the added wells, there should be no fewer than two nested monitoring well pairs
or triplets (each pair or triplet counting as one monitoring well site), in addition to the pair
installed by the USGS (well site USGS-3). Each such pair or triplet would have a deep
monitoring well screened as close as possible to the base of the surficial aquifer and a shallow
monitoring well screened in the shallowest available water-bearing interval from which samples
could consistently be taken. A triplet would have a third monitoring well with intermediate depth.
All would be located within about ten feet of each other at the surface. EPA recommends that

i these nested well sites be located comparatively near to the Biere 1-22 well. The need for these

| nested monitoring wells bears from the fact that relatively dense brine infiltrating into the

: Quaternary aquifer will sink. At any given site, a vertical gradient in almost any parameter will
signal such differentiation. After the Biere 1-22 is successfully remediated, the vertical gradient
should become less pronounced and a more homogeneous aquifer should result. Nested
monitoring well pairs or triplets will help track this phenomenon. Absence of this phenomenon
could signal that the Biere 1-22 remedial plugging has failed.

Future Contouring and Use of Kriging

Since spatial contamination is considerable, spatial contouring or statistical analyses such
as Kriging might be useful for interpreting the data. If data were analyzed with a two-dimensional
form of Kriging, error analyses would identify the areas of largest uncertainty where additional
sampling points might prove useful.




Sampling Parameters

The Plan contains a list of eight quarterly or semi-annual monitoring parameters
(temperature, pH, specific conductance, total dissolved solids, sodium, chloride, total petroleum
hydrocarbons, and “BTEX"), along with nine annual monitored parameters of calcium, potassium,
hardness, bicarbonate, nitrogen, magnesium, sodium, alkalinity, and carbonate added to the list
above. For the most part, this suite of monitored parameters is sufficient for measuring and
characterizing the groundwater. Considering that the remedial method to be employed to address
the leaking Biere 1-22 well involves injection of Halliburton’s “Injectrol U” sodium silicate fixant,
there should be sampling at the monitoring well sites for total silica. Detections of elevated
concentrations of silica may indicate that the “Injectrol U” substance has mobilized into the
Quaternary aquifer.

Sampling Frequency

The Plan should require groundwater sampling at quarterly intervals (four per year) at
each well in the monitoring network. After collection of at least two years’ samples (minimum of
eight samples), the Plan may reduce both the *frequency and number of sampling events. This
reduction would be dependent on establishrent of a statistically valid (i.e. statistically independent
samples, quality-controlled) number of samples collected, and determination of any trends in the
results showing successful remediation of the Biere 1-22 well.

Monitoring Plan Duratiori

The previous remediation of the Biere 1-22 well, involving injection of cement into the
Judith River Formation in the vicinity of the wellbore, failed after a period of time lasting between
eight and twelve years. To ensure that this current remedial method is successful necessitates
monitoring for a much longer period of time than the two years proposed in the Plan. Pioneer
should monitor for up to 20 years, with the possibility of modifying this number, up or down, as
trends are determined. ’

Criteria for Determining Success or Failure

The Plan fails to state what criteria should be used to determine, through groundwater
monitoring, whether or not the physical remediation of the Biere 1-22 well has been successful.
The fundamental reason for groundwater monitoring is to make this determination. Without such
criteria, the future results of the groundwater monitoring, as they relate to the Biere 1-22 well,
may be subject to dispute. The Plan should state which monitoring parameters will be used to
determine that the Biere 1-22 well plugging has been successful, and, for each such measurement,
what amount of change or what measurement threshold would signify this success. On the same
issue, the Plan should state how Pioneer and EPA will know whether the plugging of the Biere
1-22 well with Injectrol U has failed.




4

Contingency Plan if Biere 1-22 Well Continues to Contaminate Quaternary Aquifer

In the event that the plugging of the Biere 1-22 well with Injectrol U faiis to stop
contaminating the Quaternary aquifer, Pioneer should state its next course of action. This course
of action should address drilling an independent deep well alongside the Biere 1-22 well whose
purpose would be to collect information, such as temperature and pressure measurements,
between the surface and the Charles Formation. The collected information would be useful to
determine the exact source of the contamination through the Biere 1-22 well. The course of
action should also address re-drilling the Biere 1-22 well for the purpose of directly re-plugging
the well.

Please address these comments in a revised Plan within 30 days of your receipt of this
letter. If you have any questions, please contact Nathan Wiser of my staff at (303) 312-6211.

Sincerely,

Connally E. Mears, Director
Technical Enforcement Program

Enclosure

cc: Wilbur Dover, Operation Services Manager
Pioneer Natural Resources USA, Inc.
1400 Williams Square West
5202 North O’Connor Blvd.
Irving, Texas 75039-3746

Deb Madison, Environmental Program Manager
Assiniboine & Sioux Tribes

P.O. Box 1027

Poplar, Montana 59255
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Steven Leifer
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The Warner

1299 Pennsylvania Avenue, NW
Washington, D.C. 20004-2400

Re:  Comments on January 30, 2001 Proposed
Monitoring Plan for the Shallow Groundwater
Pioneer Natural Resources USA, Inc.

Biere 1-22 Production Well
East Poplar Oil Field
Roosevelt County, Montana

Dear Mr. Leifer:

The United States Environmental Protection Agency (“EPA”) appreciates the opportunity
to comment on the Monitoring Plan for the Shallow Groundwater, dated January 30, 2001, (the
“Plan”) proposed by Pioneer Natural Resources USA, Inc. (“Pioneer”) in the vicinity of the Biere
1-22 well. Nathan Wiser, of my staff, has consulted with other groundwater monitoring well
design experts in the office, as well as the United States Geological Survey (“USGS™) in the

preparation of this letter. We appreciate your continued willingness to seek EPA’s comments o?[(» M*;T

these matters.

Pioneer appears to have put forth considerable effort to develop a Plan to address the
Biere 1-22 well contamination, the monitoring of whose solution is more complex than would
otherwise be expected in a single contaminant point source setting. Two major goals are
identified in the Plan: (1) the ability to determine success (or failure) of the remediation of the

Biardar w’{‘é’émarmnaaen and (2) to determine the area of the aquifer affected by the Biere 1-22 well. The L~

following comments are meant to assist Pioneer to better attain these goals.
Additional Monitoring Well Locations
The Plan proposes to monitor groundwater at a total of 15 sites, including 5 wells that

either are now or were previously privately owned water supply wells, 2 wells installed by the
USGS, and 8 wells installed by Pioneer in 2000. The number of proposed monitoring well sites is
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still inadequate. The Plan’s proposed monitoring well locations are too sparsely located in the
near proximity to the Biere 1-22 well, there are spatial gaps further from the Biere 1-22 well, and
there are not enough wells south of the Biere 1-22 well. If the remedial work on the Biere 1-22
well is successful, the most immediate response in the aquifer will be in the vicinity nearest the
Biere 1-22 well. There needs to be more monitoring sites in the very near proximity of the Biere
1-22 well to observe this response. EPA recommends that Pioneer install a well very near to the
existing PNR4 well since standing oil in that well may make it difficult to sample. EPA also
recommends that Pioneer install wells with an overall spacial distribution such that, within about
Y2-mile of the Biere 1-22 well, there are no spatial gaps, where a spatial gap is roughly defined as
an area with no monitoring well sites within 1500 feet. In addition, the Plan should include more
monitoring well sites located to the south of the existing Trottier and Lockman wells, since these
wells show contamination, may not always be available or appropriate for testing, and because the
Plan makes mention of a possible contaminant source in this direction. The enclosed schematic
map suggests that 10 additional groundwater monitoring well sites should be drilled and
incorporated into the Plan. As shown in the enclosure, EPA suggests installation of wells using a
rough pattern of well sites lying on lines approximately orthogonally-oriented and trending some
45° off the ordinal directions.

Among the added wells, there should be no fewer than two nested monitoring well pairs
or triplets (each pair or triplet counting as one monitoring well site), in addition to the pair
installed by the USGS (well site USGS-3). Each such pair or triplet would have a deep
monitoring well screened as close as possible to the base of the surficial aquifer and a shallow
monitoring well screened in the shallowest available water-bearing interval from which samples
could consistently be taken. A triplet would have a third monitoring well with intermediate depth.
All would be located within about ten feet of each other at the surface. EPA recommends that
these nested well sites be located comparatively near to the Biere 1-22 well. The need for these
nested monitoring wells bears from the fact that relatively dense brine infiltrating into the
Quaternary aquifer will sink. At any given site, a vertical gradient in almost any parametergwill
signal such differentiation. After the Biere 1-22 is successfully remediated, the vertical gradient
should become less pronounced and a more homogeneous aquifer should result. Nested
monitoring well pairs or triplets will help track this phenomenon. Absence of this phenomenon
could signal that the Biere 1-22 remedial plugging has failed.

Future Contouring and Use of Kriging

Since spatial contamination is considerable, spatial contouring or statistical analyses such
as Kniging might be useful for interpreting the data. If data were analyzed with a two-dimensional
form of Kriging, error analyses identify areas of largest uncertainty where additional sampling
points might prove useful. \
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Sampling Parameters

The Plan contains a list of eight quarterly or semi-annual monitoring parameters
(temperature, pH, specific conductance, total dissolved solids, sodium, chloride, total petroleum
hydrocarbons, and “BTEX"), along with nine annual monitored parameters of calcium, potassium,
hardness, bicarbonate, nitrogen, magnesium, sodium, alkalinity, and carbonate added to the list
above. For the most part, this suite of monitored parameters is sufficient for measuring and
characterizing the groundwater. Considering that the remedial method to be employed to address
the leaking Biere 1-22 well involves injection of Halliburton’s “Injectrol U” sodium silicate fixant,
there should be sampling at the monitoring well sites for total silica. Detections of elevated
concentrations of silica may indicate that the “Injectrol U” substance has mobilized into the
Quaternary aquifer.

Sampling Frequency

The Plan should require groundwater sampling at quarterly intervals (four per year) at
each well in the monitoring network. After collection of at least two years’ samples (minimum of
eight samples), the Plan may reduce both the frequency and number of sampling events. This
reduction would be dependent on establishment of a statistically valid (i.e. statistically independent
samples, quality-controlled) number of samples collected, and determination of any trends in the
results showing successful remediationo? .,

2o,

Monitoring Plan Duration

The previous remediation of the Biere 1-22 well, involving injection of cement into the
Judith River Formation in the vicinity of the wellboreyfailed after a period of time lasting between 4
eight and twelve years. To ensure that this current‘\remedial method is successful necessitates
monitoring for a much longer period of time than the two years proposed in the Plan. Pioneer
should monitor for up to 20 years, with the possibility of modifying this number, up or down, as
trends are determined.

Criteria for Determining Success or Failure

The Plan fails to state what criteria should be used to determine, through groundwater
monitoring, whether or not the physical remediation of the Biere 1-22 well has been successful.
The fundamental reason for groundwater monitoring is to make this determination. Without such
criteria, the future results of the groundwater monitoring, as they relate to the Biere 1-22 well,
may be subject to dispute. The Plan should state which monitoring parameters will be used to
determine that the Biere 1-22 well plugging has been successful, and, for each such measurement,
what amount of change or what measurement threshold would signify this success. On the same
issue, the Plan should state how Pioneer and EPA will know whether the plugging of the Biere
1-22 well with Injectrol U has failed.
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Contingency Plan if Biere 1-22 Well Continues to Contaminate Quaternary Aquifer

In the event that the plugging of the Biere 1-22 well with Injectrol U fails to stop
contaminating the Quaternary aquifer, Pioneer should state its next course of action. This course
of action should address drilling an independent deep well alongside the Biere 1-22 well whose
purpose would be to collect information, such as temperature and pressure measurements,
between the surface and the Charles Formation. The collected information would be useful to
determine the exact source of the contamination through the Biere 1-22 well. The course of
action should also address re-drilling the Biere 1-22 well for the purpose of directly re-plugging
the well.

Please address these comments in a revised Plan within 30 days of your receipt of this
letter. 1f you have any questions, please contact Nathan Wiser of my staff at (303) 312-6211.

Sincerely,

Connally E. Mears, Director
Technical Enforcement Program

Enclosure

cc: Deb Madison, Environmental Program Manager
Assiniboine & Sioux Tribes
P.O. Box 1027

Poplar, Montana 59255

Jim Boyter, 8MO
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Steven Moores, 8RC

Jim Eppers, 8LEP

Mike Gansecki, 8P-HW
Randall Breeden, 8P-HW
Jim Boyter, MO
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1299 Pennsylvania Avenue, NW
Washington, D.C. 20004-2400

Re:  Comments on January 30, 2001 Proposed
Monitoring Plan for the Shallow Groundwater
Pioneer Natural Resources USA, Inc.

Biere 1-22 Production Well
East Poplar O1l Field
Roosevelt County, Montana

Dear Mr. Leifer:

The United States Environmental Protection Agency (“EPA”) appreciates the opportunity
to comment on the Monitoring Plan for the Shallow Groundwater, dated January 30, 2001, (the
“Plan”) proposed by Pioneer Natural Resources USA, Inc. (“Pioneer”) in the vicinity of the Biere
1-22 well. Nathan Wiser, of my staff, has consulted with other groundwater monitoring well
design experts in the office, as well as the United States Geological Survey (“USGS”) in the
preparation of this letter. We appreciate your continued willingness to seek EPA’s comments on
these matters.

Pioneer appears to have put forth considerable effort to develop a Plan to address the
Biere 1-22 well contamination, the monitoning of whose solution is more complex than would
otherwise be expected in a single contaminant point source setting. Two major.goals are
identified in the Plan: (1) the ability to determine success (or failure) of the remediation of the
Biere 1-22 well, and (2) to determine the area of the aquifer affected by the Biere 1-22 well. The
following comments are meant to assist Pioneer to better attain these goals.

Additional Monitoring Well Locations
The Plan proposes to monitor groundwater at a total of 15 sites, including 5 wells that

either are now or were previously privately owned water supply wells, 2 wells installed by the
USGS, and 8 wells installed by Pioneer in 2000. The number of proposed monitoring well sites is
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still inadequate. The Plan’s proposed monitoring well locations are too sparsely located in the
near proximity to the Biere 1-22 well, there are spatial gaps further from the Biere 1-22 well, and
there are not enough wells south of the Biere 1-22 well. If the remedial work on the Biere 1-22
well is successful, the most immediate response in the aquifer will be in the vicinity nearest the
Biere 1-22 well. There needs to be more monitoring sites in the very near proximity of the Biere
1-22 well to observe this response. EPA recommends that Pioneer install a well very near to the
existing PNR4 well since standing oil in that well may make it difficult to sample. EPA also
recommends that Pioneer install wells with an overall spacial distribution such that, within about
Y2-mile of the Biere 1-22 well, there are no spatial gaps, where a spatial gap is roughly defined as
an area with no monitoring well sites within 1500 feet. In addition, the Plan should include more
monitoring well sites located to the south of the existing Trottier and Lockman wells, since these
wells show contamination, may not always be available or appropriate for testing, and because the
Plan makes mention of a possible contaminant source in this direction. The enclosed schematic
map suggests that 10 additional groundwater monitoring well sites should be drilled and
incorporated into the Plan. As shown in the enclosure, EPA suggests installation of wells using a
rough pattern of well sites lying on lines approximately orthogonally-oriented and trending some
45° off the ordinal directions.

Among the added wells, there should be no fewer than two nested monitoring well pairs
or triplets (each pair or triplet counting as one monitoring well site), in addition to the pair
installed by the USGS (well site USGS-3). Each such pair or triplet would have a deep
monitoring well screened as close as possible to the base of the surficial aquifer and a shallow
monitoring well screened in the shallowest available water-bearing interval from which samples
could consistently be taken. A triplet would have a third monitoring well with intermediate depth.
All would be located within about ten feet of each other at the surface. EPA recommends that
these nested well sites be located comparatively near to the Biere 1-22 well. The need for these
nested monitoring wells bears from the fact that relatively dense brine infiltrating into the
Quaternary aquifer will sink. At any given site, a vertical gradient in almost any parameter will
signal such differentiation. After the Biere 1-22 is successfully remediated, the vertical gradient
should become less pronounced and a more homogeneous aquifer should result. Nested
monitoring well pairs or triplets will help track this phenomenon. Absence of this phenomenon
could signal that the Biere 1-22 remedial plugging has failed.

Future Contouring and Use of Kriging

Since spatial contamination is considerable, spatial contouring or statistical analyses such
as Kriging might be useful for interpreting the data. If data were analyzed with a two-dimensional
form of Kriging, error analyses would identify the areas of largest uncertainty where additional
sampling points might prove useful.




Sampling Parameters

The Plan contains a list of eight quarterly or semi-annual monitoring parameters
(temperature, pH, specific conductance, total dissolved solids, sodium, chloride, total petroleum
hydrocarbons, and “BTEX”), along with nine annual monitored parameters of calcium, potassium,
hardness, bicarbonate, nitrogen, magnesium, sodium, alkalinity, and carbonate added to the list
above. For the most part, this suite of monitored parameters is sufficient for measuring and
characterizing the groundwater. Considering that the remedial method to be employed to address
the leaking Biere 1-22 well involves injection of Halliburton’s “Injectrol U” sodium silicate fixant,
there should be sampling at the monitoring well sites for total silica. Detections of elevated
concentrations of silica may indicate that the “Injectrol U” substance has mobilized into the
Quaternary aquifer,

Sampling Frequency

The Plan should require groundwater sampling at quarterly intervals (four per year) at
each well in the monitoring network. After collection of at least two years’ samples (minimum of
eight samples), the Plan may reduce both the “frequency and number of sampling events. This
reduction would be dependent on establishment of a statistically valid (i.e. statistically independent
samples, quality-controlled) number of samples collected, and determination of any trends in the
results showing successful remediation of the Biere 1-22 well.

Monitoring Plan Duration

The previous remediation of the Biere 1-22 well, involving injection of cement into the
Judith River Formation in the vicinity of the wellbore, failed after a period of time lasting between
eight and twelve years. To ensure that this current remedial method is successful necessitates
monitoring for a much longer period of time than the two years proposed in the Plan. Pioneer
should monitor for up to 20 years, with the possibility of modifying this number, up or down, as
trends are determined.

Criteria for Determining Success or Failure

The Plan fails to state what criteria should be used to determine, through groundwater
monitoring, whether or not the physical remediation of the Biere 1-22 well has been successful.
The fundamental reason for groundwater monitoring is to make this determination. Without such
criteria, the future results of the groundwater monitoring, as they relate to the Biere 1-22 well,
may be subject to dispute. The Plan should state which monitoring parameters will be used to
determine that the Biere 1-22 well plugging has been successful, and, for each such measurement,
what amount of change or what measurement threshold would signify this success. On the same
issue, the Plan should state how Pioneer and EPA will know whether the plugging of the Biere
1-22 well with Injectrol U has failed.




4

Contingency Plan if Biere 1-22 Well Continues to Contaminate Quaternary Aquifer

In the event that the plugging of the Biere 1-22 well with Injectrol U fails to stop
contaminating the Quaternary aquifer, Pioneer should state its next course of action. This course
of action should address drilling an independent deep well alongside the Biere 1-22 well whose
. purpose would be to collect information, such as temperature and pressure measurements,
between the surface and the Charles Formation. The collected information would be useful to
determine the exact source of the contamination through the Biere 1-22 well. The course of
action should also address re-drilling the Biere 1-22 well for the purpose of directly re-plugging
the well.

Please address these comments in a revised Plan within 30 days of your receipt of this
letter. If you have any questions, please contact Nathan Wiser of my staff at (303) 312-6211.

Sincerely,

Connally E. Mears, Director
Technical Enforcement Program

Enclosure

cc: Wilbur Dover, Operation Services Manager
Pioneer Natural Resources USA, Inc.
1400 Williams Square West
5202 North O’Connor Blvd.
Irving, Texas 75039-3746

Deb Madison, Environmental Program Manager
Assiniboine & Sioux Tribes

P.O. Box 1027

Poplar, Montana 59255

bcc:  Steven Moores, 8RC
Jim Eppers, 8LEP
Mike Gansecki, 8P-HW
Randall Breeden, 8P-HW
Jim Boyter, 8MO
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RETURN RECEIPT REQUESTED

Steven Leifer

Baker Botts L.L.P.

The Warner

1299 Pennsylvania Avenue, NW
Washington, D.C. 20004-2400

Re:  Proposed Emergency Administrative Order upon
Consent
Pioneer Natural Resources USA, Inc.
Biere 1-22 Production Well
East Poplar Oil Field
Roosevelt County, Montana

Dear Mr. Leifer:

The United States Environmental Protection Agency (“EPA”) would like to engage you
and your client, Pioneer Natural Resources USA, Inc. (“Pioneer”) in discussion regarding an
emergency enforcement order under Section 1431 of the Safe Drinking Water Act covering the
remediation of the Biere 1-22 former oil production well in the East Poplar Oil Field, located in
northeastern Montana, on the Fort Peck Indian Reservation. As you know, EPA and Pioneer
have been discussing the most practical and permanent means to address this well, which
continues to contaminate the surficial Quaternary deposits aquifer in the vicinity of Section 22,
Township 28 North, Range 51 East. These discussions include a recent meeting, held at the
Denver EPA Regional office on February 16, 2001, several pieces of correspondence between
EPA and Pioneer, as well as telephone conversations between EPA and Pioneer.

As you expressed during your February 16, 2001 visit to the Denver EPA Regional office,
Pioneer would prefer to not be the subject of another unilateral enforcement order. Rather, you
voiced a preference for an order reached on consent. In the interest of preserving our good
working relationship, 1 am offering a 30-day period to reach consensus on such an enforcement
order. The 30 days will begin upon your receipt of this letter. If 30 days have passed and no
written agreement has been reached between EPA and Pioneer with regard to the terms of the
enforcement order, then EPA will consider any additional rights and options it has, including
issuing a unilateral emergency order under Section 1431 of the Safe Drinking Water Act to
Pioneer.

QPn’nted on Recycled Paper
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Accordingly, please find enclosed a proposed “Emergency Administrative Order upon
Consent” related to the Biere 1-22 former oil production well. This enclosed order asserts an
enforceable time frame during which Pioneer must finalize its plan to remediate the Biere 1-22
well, implement the plan, finalize its plan to monitor the Biere 1-22 well remediation, and
implement the monitoring plan. It is our strong desire that EPA and Pioneer can reach agreement
on this matter within 30 days of your receipt of this letter.

Being cognizant of the 30-day limitation, please either sign this enclosed Order or offer
constructive 1deas for its slight modification. If you sign this transmitted Order, then please return
the signed version and EPA will, in turn, sign the Order and file it with the Regional Hearing
Clerk. If you have any questions about this matter, please feel free to contact Jim Eppers,
Enforcement Attorney, at (303) 312-6893. Questions concerning of a technical nature may be
directed to Nathan Wiser of my staff at (303) 312-6211.

Sincerely,
E L S

Connally E. Mears, Director
Technical Enforcement Program

Enclosure

cc: Deb Madison, Environmental Program Manager
Assiniboine & Sioux Tnbes
P.O. Box 1027

Poplar, Montana 59255
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DESCRIPTION
This Emergency Administrative Order upon Consent
("EAOC") is entered into between the United States
Environmental Protection Agency, Region 8 ("EPA") and
Pioneer Natural Resources USA, Inc. ("Pioneer")
(collectively, "the Parties") and concerns
contamination of an underground source of drinking
water ("USDW") caused by an oil well (known as the
Biere 1-22 well), located in the East Poplar 0il Field,
on the Fort Peck Indian Reservation in northeastern
Montana. EPA issued an Emergency Administrative Order
("EAO") (Docket #SDWA-8-99-68) which applies more

broadly to this same o0il field and contains different
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requirements, and continues in effect in addition to
this EAOC. The existing EAO, Docket #SDWA-8-99-68, was
issued September 30, 1999, first amended on November 5,
1999, and second amended on November 30, 2000. The
findings described in Section IV of this EAOC relate to
| the East Poplar 0Oil Field generally. The findings
described in Section V are specific to the more limited

area in and around the Biere 1-22 well.

I. STATUTORY AUTHORITY j
2. The following Findings are made and Order issued under
the authority vested in the Administrator of the U.S.
Environmental Protection Agency (EPA) by Section
1431 (a) of the Safe Drinking Water Act (the Act), 42
U.S.C. §300i(a). The authority to take this action has
been properly delegated to thé undersigned EPA program

supervisors.

I1I. ENFORCEMENT RESPONSIBILITY
3. This matter takes place on lands within the exterior
boundary of the Fort Peck Indian Reservation in

Roosevelt County in the State of Montana.

IXT. DESCRIPTION OF RESPONDENTS
4, Pioneer Natural Resources USA, Inc. ("Pioneer" or

"Respondent") is a Delaware corporation and therefore a
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"person" within the meaning of Title 40 of the Code of
Federal Regulations (40 CFR) §141.2 and §144.2 and
Section 1401(12) of the Act, 42 U.S.C. §300f(12). In
its merger with Mesa Petroleum Company, Pioneer Natural
Resources USA, Inc. acquired Mesa's assets, a company
which did business in the State of Montana.

5. Respondent previously owned and presently owns oil and
gas production facilities, including but not limited to
0il or gas production well(s) (including, but not
limited to the Biere 1-22 well), produced brine
disposal well(s), production and waste pit(s), storage
tank(s), oil/water separator(s), and distribution
pipelines and pumping facilities, in portions of the
East Poplar 0Oil Field located within Township 28 North,
Range 51 East on the Fort Peck Indian Reservation in

Roosevelt County in the State of Montana.

IV. FINDINGS - EAST POPLAR OIL FIELD

6. The uppermost geologic deposits found in the East
Poplar 0Oil Field are Quaternary-aged (less than about 2
millioﬁs years old). These Quaternary-aged deposits,
herein after referred to as "Quaternary deposits," are
sufficiently permeable and contain uncontaminated
groundwater in sufficient quantities to be considered
an aquifer. Uncontaminated groundwater, taken from

private water wells and groundwater monitoring wells in
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the area, contains total dissolved solids content
ranging between 427 and 2680 milligrams per liter
(mg/L) . The Quaternary deposits in the East Poplar 0Oil
Field consist primarily of the Winota Gravel, Sprole
Silt, glacial till, fan alluvium and colluvium, and
alluvium. Lithologic logs from monitoring wells
drilled in the area show thicknesses of the Quaternary
deposits ranging between about 30 and 140 feet.
Groundwater in the Quaternary deposits east of the
Poplar River generally moves westward toward the river
where it merges with southward-flowing ground water in
the Poplar River valley. Water in the Quaternary
deposits of the East Poplar 0il Field is recharged by
infiltration of precipitation, and movement of water
from up-gradient areas. Groundwater flow in the
Quaternary deposits has a horizontal component because
its downward movement is bounded by the underlying,
relatively impermeable Bearpaw Shale, and is forced to
move laterally. Depth to the water table below land
surface in this area generally ranges from about 5 to
139 feet in the Quaternary deposits.

7. The Quaternary deposits form an unconfined aquifer
which contains a sufficient quantity of ground water to
supply a public water system. A public water system
("PWS"), as defined at 40 CFR § 141.2, means a system

for the provision to the public of piped water for
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10.

human consumption, if such system has at least fifteen
service connections or regularly serves an average of
at least twenty-five individuals daily at least 60 days
out of the year.

The Quaternary deposits forming an aquifer are the sole
developed source of water for private resident wells in
and around the East Poplar 0Oil Field. 1In addition, the
Poplar, Montana, tribally-owned Poplar Head Start
Center public water supply system and the City of
Poplar public water supply system derive water from the
Quaternary deposits.

The Quaternary deposits are a USDW. A USDW, as defined
under 40 CFR § 144.3, means an aquifer or its portion
which supplies any PWS or which contains a sufficient
quantity of ground water to supply a public water
system; and currently supplies drinking water for human
consumption or contains fewer than 10,000 mg/L total
dissolved solids.

The United States Geological Survey ("USGS") has
conducted an extensive ground water investigation of
saline-water contamination in and around the East
Poplar 0il Field. ' The USGS reviewed ground water and
surface water quality data from existing private water
wells, new monitoring wells, oil wells, brine-injection
wells, and the Poplar River in the East Poplar 0Oil

Field area. Additionally, the USGS completed an
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11.

12.

electromagnetic geophysical survey, by measuring the
electromagnetic apparent conductivity corrected for
local anomalies (wells, pipelines, etc.), over a 21.6
square mile area to assist in the delineating the
extent of the saline-water contamination plumes.

Ground water in the area determined by the USGS to be
contaminated contained total dissolved solid levels as
high as 91,100 mg/L.

Between January 1999 and September 2000, EPA collected
water samples at 21 home sites with private water wells
in the contamination area to determine if contamination
by o0il field brine, and associated hydrocarbon by-
products, or other organic chemical compounds was a
concern. EPA also took water samples from the three
wells that supply the City of Poplar's public drinking
water, located in the City of Poplar, approximately 3
miles from what appears to be the leading edge of the
contaminant plume, and from one water well supplying
water to the Fort Peck Indian Government offices also
located in the City of Poplar. EPA found TDS levels at
the 21 home sites to range between 433 and 17,000 mg/L.
EPA found a total of 81 detections of 10 different
organic chemical compounds ranging between 0.00028 and
193.0 mg/L. A summary of all of EPA's saﬁple results
is attached to this EAOC as Attachment 1.

Brine samples taken by EPA from. injection well
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locations in September, 2000 in the East Poplar
Oilfield prior to their injection showed several
remnants of hydrocarbons. These results are displayed
in the following table.

INJECTATE SAMPLES

Sample Constituent detected Concentration range
date (mg/1)
9/29/00 Total Dissolved Solids 85,900 to 120,000
9/29/00 Benzene 1.67 to 1.76
9/29/00 Ethylbenzene 0.115 to 0.181
9/29/00 Toluene 1.53 to 1.86
9/29/00 Xylenes (total) 0.146 to 0.546
9/29/00 Total Extractable Hydrocarbons |[39.0 to 67.0
9/29/00 Diesel Range Organics 28.0 to 51.0
9/29/00 Naphthalene 0.023 to 0.036
9/29/00 Isopropylbenzene 0.0066 to 0.011
9/29/00 n-Propylbenzene 0.012 to 0.019
9/29/00 1,2,4-Trimethylbenzene 0.056 to 0.087
9/29/00 |1,3,5-Trimethylbenzene 10.019 to 0.028
9/29/00 bis (2-ethylhexyl)phthalate 0.049 to 0.053
13. Samples taken by both EPA at the existing home sites
and USGS at several monitoring wells showed benzene
contamination. A sample taken at one home site had
benzene contamination between 0.058 and 0.078 mg/L,
while other samples taken at USGS monitoring wells in
the field were between 0.00158 and 0.00486 mg/L.
14. Under the Primary Drinking Water Standards, the maximum
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15.

contaminant level ("MCL") for benzene, as set forth in
40 CFR §141.61, is 0.005 mg/L. Under the Secondary
Drinking Water Standards, as set out in 40 CFR §143.3,
the standard for total dissolved solids is 500 mg/L.
Benzene is a known human carcinogen. A causal
relationship between benzene exposure and leukemia has
been clearly established. EPA, in its consensus
position on toxicological effects, the Integrated Risk
Information System ("IRIS"), uses human occupational
data to estimate the added risk of contracting cancer
from exposure to benzene. Epidemiologic studies and
case studies provide clear evidence of a causal
association between exposure to benzene and acute
nonlymphocytic leukemia and also suggest evidence for
chronic nonlymphocytic leukemia and chronic lymphocytic
leukemia. Other neoplastic conditions that are
associated with an increased risk in humans are
hematologic neoplasms, blood disorders such as
preleukemia and aplastic anemia, Hodgkin's lymphoma,
and myelodysplastic syndrome. These human data are
supported by animal studies. The experimental animal
data add to the argument that exposure to benzene
increases the risk of cancer in multiple species at
multiple organ sites (hematopoietic, oral and nasal,
liver, forestomach, preputial gland, lung, ovary, and

mammary gland). According to IRIS, dated January 2000,
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16.

17.

18.

19.

EPA estimates that consumption of drinking water
containing 0.078 mg/L benzene is associated with an
added risk of cancer of between 1 in 10,000 people and
1 in 100,000 people.

The presence and entry of benzene at levels as high as
0.078 mg/L in the Quaternary deposits USDW presents -an
imminent and substantial endangerment to the health of
persons.

Total dissolved solids in excess of 1,000 to 2,000 mg/L
is unpalatable and will not be voluntarily consumed by
individuals. If an individual has no other source of
water and is forced to consume water with TDS levels
over 10,000 mg/L, the adverse health effects include
severe osmotic diarrhea and severe dehydration.
Continued consumption after the onset of the above
conditions may result in death.

The presence and entry of total dissolved solids at
levels between 10,000 and 91,100 mg/L where found in
the Quaternary deposits USDW presents an imminent and

substantial endangerment to the health of persons.

V. FINDINGS - NEAR BIERE 1-22 WELL

The Biere 1-22 production well is located at Township
28 North, Range 51 East, Section 22, 1980 feet from the
south line, 660 feet from the west line. This well was

originally drilled by Mesa Petroleum Company, of
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20.

21.

22.

Amarillo, Texas and was completed on June 8, 1970. The
Biere 1-22 production well was operated by various
operators, including at least Mesa Petroleum Company,
Mr. John Snyder, and AMARCO Resource Corporation, until
it was plugged on September 17, 1984 by Mesa Petroleum
Company .

Within nine months of plugging the Biere 1-22
production well, the cement used for plugging failed
and fluid flowed to the surface at the Biere 1-22
wellhead.

Between July 12, 1985 and July 29, 1985, a "relief®
well was drilled, operated and plugged. The "relief"
well was located 25 feet north-northeast of the Biere
1-22 production well and was used to inject additional
cement into the formation in an attempt to stop water
observed to be flowing to the surface at the Biere 1-22
well, described in paragraph 20 above. This action
appears to have been successful in stopping the flowing
water over a period of time of between 8 and 12 years.
Between May 1, 2000 and May 12, 2000, Respondent
installed eight monitoring wells in the general
vicinity of the Biere 1-22 production well. The
monitoring wells were completed at depths ranging from
approximately 35 feet to approximately 95 feet below
ground surface. During May-June 2000, Respondent

sampled two existing monitoring wells in the vicinity
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23.

24 .

25.

26.

27.

and four existing domestic water wells in the vicinity,
as well as the eight new monitoring wells installed by
Respondent.

All samples collected during May-June 2000 were
analyzed for the same parameters, water temperature,
water level and water chemistry.

Sampling revealed the 59.5-foot deep PNR-4 monitoring
well, located near the Biere 1-22 well, contained more
than 40 feet of "free" oil floating on top of the
ground water.

Between May 31 and June 1, 2000, a sample.of "free" oil
was taken from the PNR-4 monitoring well. Benzene was
detected at a concentration of 330 mg/L. Toluene was
detected at a concentration of 1,270 mg/L.

Ethylbenzene was detected at a concentration of 1,950
mg/l. Total xylenes was detected at a concentration of
3,190 mg/1.

The MCL for total xylenes is 10.0 mg/L, the MCL for
ethylbenzene is 0.7 mg/L, and the MCL for toluene is
1.0 mg/L.

Ethylbenzene is toxic to the liver and kidney in
laboratory studies using rats. A concentration of 291
milligrams of ethylbenzene per kilogram body weight in
rats is considered to be the lowest concentration at
which an adverse effect is noticeable in a

statistically significant population. This is
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28.

29.

30.

equivalent to a 70 kilogram human drinking water
containing 10.2 mg/L of ethylbenzene, and includes an
uncertainty factor of 1000 for the extrapolation from
rats to humans.

Toluene causes changes in weight of the liver and
kidney in laboratory studies using rats. A
concentration of 446 milligrams of toluene per kilogram
body weight in rats is considered to be the lowest
concentration at which an adverse effect is noticeable
in a statistically significant population. This is
equivalent to a 70 kilogram human drinking water
containing 15.6 mg/L of toluene, and includes an
uncertainty factor of 1000 for the extrapolation from
rats to humans.

Total xylenes is associated with low body weight,
hyperactivity and mortality to males in laboratory
studies using rats. A concentration of 357 milligrams
of total xylenes per kilogram body weight in rats is
considered to be the concentration that produces an
irreversible adverse effect with a statistically
significant increase in frequency between those exposed
and those not exposed. This is equivalent to a 70
kilogram human drinking water containing 125 mg/L of
ethylbenzene, and includes an uncertainty factor of 100
for the extrapolation from rats to humans.

Benzene was detected in ground water taken from five
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31.

32.

33.

monitoring wells, located northwest, south and
southeast and all within approximately 2000 feet of the
Biere 1-22 well, at concentrations of 0.0012, 0.027,
0.0044, 0.014, and 0.041 mg/l.

The temperature measured in the Quaternary aquifer at
the 15 different monitoring wells near the Biere 1-22
well ranged from 9.4°C (48.9°F) to 60.0°C (140.0°F).
The undisturbed temperature in the Quaternary aquifer
is near 10°C (50°F). Elevated temperatures exist in
deeper geologic strata, with temperature increasing as
depth increases, typically at rates between 1°F and 3°F
per 100 feet of depth. The presence of groundwater in
the Quaternary aquifer as hot as 140.0°F indicates a
source between 3000 and 9000 feet below ground surface.
Groundwater level measured at 12 different moni;oring
wells near the Biere 1-22 well ranged from 1957.76 feet
above sea level to 2098.75 feet above sea level. The
more elevated levels were found nearest the Biere 1-22
well, suggesting a dome-1like upper surface of the
groundwater surrounding Biere 1-22 well.

Results from Respondent's May-June 2000 saﬁpling
indicate that the Biere 1-22 production well is an on-
going source of ground water contamination. The plume
of brine and hydrocarbon contaminants appears to

emanate from a deep source along the Biere 1-22

production well, locally causing a doming effect in the
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34.

35.

36.

Quaternary aquifer centered on the Biere 1-22 well such
that contaminants move away from the Biere 1-22 well in
a generally radial direction, with a slightly dominant
direction toward the west, merging with the more
regional southwest direction of groundwater flow in the
East Poplar 0Oil Field, toward the City of Poplar.
Contaminants from the Biere 1-22 well, including "free"
0il, total dissolved solids, and benzene, are present
in, entering, and are likely to continue to enter the
Quaternary deposits.

Based upon the data obtained regarding the geology in
the affected area, the general direction of groundwater
migration in the USDW, water quality assessments from
monitoring and private wells, and review of historical
land use in the area, EPA has determined that
Respondent's o0il production practices at the Biere 1-22
well and/or equipment at the Biere 1-22 well have
caused or contributed and/or are continuing to cause or
contribute to the endangerment of a USDW. Some
contaminants exceed their MCL. These and the presence
of other contaminants indicate that Respondent's Biere
1-22 well continues to contaminate the only drinking
water aquifer available in the vicinity of the Biere 1-
22 well with hydrocarbon by-products entrained in hot
brine.

EPA has consulted with local authorities, the
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37.

38.

39.

40.

Assiniboine and Sioux Tribes of the Fort Peck
Reservation, prior to issuing this Order. The Tribes
have not taken an action to address the Biere 1-22 well
and support this EAOC action.

The State of Montana has been consulted by EPA. The
State has not taken an action to address the Biere 1-22
well.

EPA, therefore, finds that the actions ordered below
are authorized under Section 1431 of the Act, 42 U.S.C.
§300(i), and are necessary in order to protect the

health of persons.

VI. PURPOSE

The purpose of this Emergency Administrative Order upon
Consent is to require an action which EPA believes is
necessary to remove the imminent and substantial
endangerment to the health of persons located within
the areas described in this Emergency Administrative

Order upon Consent.

VII. ADMINISTRATIVE ORDER
Based on the foregoing findings, taking into account
the imminent and substantial endangerment to the health
of persons and other such matters as justice may
require, as shown by the administrative record, and

under authority of §1431(i) of the Act, 42 U.S.C.
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§300(i), Respondent is orxrderedjto perform the following
actions:

PREPARE AND SUBMIT BIERE 1-22 PRODUCTION WELL
REMEDIATION ACTION PLAN

The Respondent shall prepare and submit a plan for EPA
approval to address the on-going contamination of the
Quaternary aquifer at the Biere 1-22 production well
location. Implementation of the plan shall occur
within 30 days of EPA's final approval of the plan.
Such plan shall contain, at a minimum, the following
elements:
A. A Well Containment Plan
Respondent shall develop a plan to plug or
encapsulate the Biere 1-22 well in a manner
that precludes any further contamination by
the Biere 1-22 well into the Quaternary
aquifer or other potential underground
drinking water sources. This Well
Containment Plan shall ensure that the Biere
1-22 wellbore is sealed to preclude vertical
water movement in the wellbore or alongside
the wellbore from a depth at least as deep as
the top of the Judith River formation (at
approximately 688 feet depth below ground
surface). The Well Containment Plan shall

stop existing contaminants entering the
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Quaternary deposits and shall not introduce
new contaminants into the Quaternary
V}“' s deposits. The,Well Containment Plan shall be- Shp
solution-addressing the leaking

Biere 1-22 well. In the event the Plan

*&b submitted by the Respondent under this Order
includes underground injection regulated
under the Safe Drinking Water Act, Respondent
will submit to EPA a complete application for
any required permit, following procedures and
standards under the federal underground
injection control regulations.

B. A Monitoring Plan

Respondent shall develop a plan to monitor

the Quaternary aquifer or other potential

underground drinking water sources in the
vicinity of the Biere 1-22 well to ensure
that the Well Containment Plan ends any on-
going contamination from the Biere 1-22 well.

The Monitoring Plan shall contain, at a

minimum, the following elements:

1. Quarterly groundwater samples, to
include, at a minimum initially: pH,
sodium, total dissolved solids,
chloride, benzene, toluene,

ethylbenzene, total xylenes, total




East Poplar Oil Field
Page 18 of 25

petroleum hydrocarbons, calcium,
potassium, magnesium, bicarbonate,
carbonate, and sulfate. Additional
chemical analytes may need to be added
or deleted depending upon the nature of
the Well Containment Plan;

Quarterly groundwater temperature
measurements initially;

Quarterly groundwater piezometric (water
level) measurements initially;

Criteria for determining that the Well
Containment Plan, submitted pursuant to
Paragraph 40(A) of this EAOC, was
successfully implemented;

The threshold values for these criteria
must be enumerated or defined in order
to objectively determine that the Biere
1-22 well was successfully and
permanently contained, including values
showing that the temperature, water
level, and water chemistry have returned
to their pre-contaminant values; and
The projected duration of monitoring,
including the criteria for any addition
or reduction in both frequency and

location of monitoring.
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cC.

Reporting Schedule

Respondent shall quartefq;\}eport on any
activities undertaken required under
Paragraphs 40(A) and (B) above. Quarterly
reports shall be submitted to the addresses
described in Paragraph 40 (E) (3) below.
Quality Assurance and Quality Control
Respondent shall, for each deliverable
described in Paragraphs 40(A)- (C) of this
Emergency Administrative Order upon Consent,
include quality assurances and quality
controls. These quality assurances and
quality controls shall, at a minimum,

address the following:

1. Accuracy of measurement of parameters;

2. Precision of measurement of parameters;

3. Repeatability'of measurement of
parameters;

4. Sampling protocols;

5. Measurement protocols;

6. Laboratory chosen for analyses; and

7. Groundwater measurement techniques.

Reporting Requirements
1. Respondent shall quartegi;ﬁreport on
progress made on all efforts.under

Paragraph 40 of this Emergency
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Administrative Order upon Consent.
2. All reports submitted shall include the
following certification statement:

"I certify under penalty of law that
this document and all attachments were
prepared under my direction or
supervision in accordance with a system
designed to assure that qualified
personnel properly gather and evaluate
the information submitted. Based on nmy
inquiry of the person or persons who
manage the system, or those persons
directly responsible for gathering the
information, the information submitted
is, to the best of my knowledge and
belief, true, accurate, and complete.
am aware that there are significant
penalties for submitting false
information, including the possibility
of fine or imprisonment for knowing
violations."

3. Reports shall be submitted to the
following addressees:

United States Environmental Protection
Agency, Region 8

Office of Enforcement, Compliance and
Environmental Justice,

Technical Enforcement Program

999 18" Street, Suite 300

Denver, Colorado 80202

Attention: Nathan Wiser (8ENF-T)
Telephone: (303) 312-6211

Assiniboine and Sioux Tribes
P.O. Box 1027
Poplar, Montana 59255
Attention: Deb Madison
Telephone: (406) 768-5155 ext.399
F. Due Dates for Plan Deliverables in this
Emergency Administrative Order upon Consent

1. Respondent shall comply with the

I
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following timetable to submit and

implement the two Plans required in

Paragraphs 40(A) and (B) of this EAOC:

Paragraph of
Order

Description of
Requirement

Submission
Deadline

Implementation
Deadline

Monitoring Plan

effective
date of this
Order

40 (A) Biere 1-22 Well |15 days from 30 days from
Containment effective EPA approval of
Plan date of this Plan
Order
40 (B) Biere 1-22 Well |15 days from 30 days from

EPA approval of
Plan

2. Once approved by the EPA, these Plans

shall automatically become enforceable

under the provisions of this EAOC.

VIII. GENERAL PROVISIONS

41. The provisions of this EAOC shall apply to and be

binding upon Respondent,

agents,

successors and assigns.

its officers,

directors,

Notice of this EAOC

shall be given to any successors in interest prior to

transfer of any of the oil and gas facilities or its

operation.
contractors,

under,

through or for Respondent,

employees,

Action or inaction of any persons, firms,

agents, or corporations acting

shall not excuse any

failure of Respondent to fully perform its obligations

under

this EAQC.




East Poplar 0Oil Field
Page 24 of 25

legally bind the Party to the terms and conditions of
this EAOC.

50. The Parties agree to bear their own costs and attorneys
fees in connection with this matter.

51. This EAOC contains all terms of agreement by the
Parties regarding the Biere 1-22 well.

52. The effective date of this Emergency Administrative
Order upon Consent shall be the date Respondent

receives a fully signed version of this Order.

UNITED STATES ENVIRONMENTAL PROTECTION
AGENCY, REGION 8

Date: By:

David J. Janik

Supervisory Enforcement Attorney

Legal Enforcement Program

Office of Enforcement, Compliance
and Environmental Justice

Date: By:

Connally E. Mears, Director

Technical Enforcement Program

Office of Enforcement, Compliance
and Environmental Justice




East Poplar 0il Field
Page 25 of 25

Date:

PIONEER NATURAL RESQURCES USA,

By:

Title:

INC.



THE WARNER AUSTIN

1299 PENNSYLVANIA AVE.. BAKU
BAKER BOTTS up NW DALLAS
WASHINGTON. DC HOUSTON
20004 2400 LONDON
202 639.7700 MOSCOW
FAX 202 639 7890 NEW YORK

WASHINGTON

STEVEN L. LEIFER
202-639-7723

E-Mail: sleifer@bakerbotts.com
Facsimile: 202-585-1040

May 1, 2001
VIA OVERNIGHT MAIL

Mr Connally E Mears, Director

Technical Enforcement Program (8ENF-T)

Office of Enforcement, Compliance, and Environmental Justice
U S. Environmental Protection Agency

999 18th Street, Suite 300

Denver, CO 80202-2466

Re: Biere Well Site, East Poplar Oil Field: Response to EPA Comments on
Proposed Monitoring Plan

Dear Mr. Mears

Thank you for your March 28 comments on Pioneer's Proposed Monitoring Plan
for the Shallow Groundwater. We agree with most of your comments and will make changes
accordingly. With respect to a couple of your comments, we want to discuss further the best
approach to pursue in view oftechnical feasibility and cost-effectiveness considerations
Pioneer’s detailed responses to EPA’s comments are set forth below;

Additional Monitoring Well Locations
Installation of Additional Wells

Pioneer agrees additional wells in the vicinity ofthe Biere well would assist in
monitoring the effectiveness of the response action effort Pioneer is negotiating a land
agreement with the owner to allow unrestricted use ofa drill pad site covering approximately 2
acres centered on the Biere well Pioneer proposes to install 4 new wells at the perimeter of the 2
acre work area, one on each ofthe four sides (north, south, east and west). These wells will be
installed shortly after implementation ofthe response action program, since the amount of
equipment and intensity of effort required by the program would create an unacceptable risk of
damage to any wells within the immediate area ofthe Biere well.

Replacement of PNR4

Pioneer believes that well PNR4 does not require replacement at this time. Well
PNR4 was stoutly constructed and will be a valuable monitoring point to assess changes in the
shallow Quaternary Aquifer following the response action program Well PNR4 is within

DCO1 281265.1
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approximately 25 feet of the Biere well and guarding it from physical damage during the
response action effort will be difficult. The well may have to be temporarily abandoned to
protect it and the shallow aquifer prior to beginning the response action activities.

Several options, ranging from monitoring methods to retro-fitting the existing
well with discrete monitoring tube(s) to allow easier measurement of down-hole temperature,
conductivity and water level (total head) in the presence of accumulated floating petroleum, are
being considered and will be implemented prior to the Biere well response action program to
allow collection of at least some baseline data. After the response program, if the well was
destroyed, or if a satisfactory monitoring method or retro-fit cannot be accomplished, Pioneer
will replace the well.

Spatial Gaps Between Wells

On the figure attached to the May 28 comments, EPA has shown 4 locations for
wells addressing the issue of spatial gaps (wells 1, 2, 5 and 8). Please note that there are
significant problems in gaining access to the locations indicated on the figure. For example, a
well at the approximate location of EPA’s well 5 was proposed during the initial installation of
monitoring wells, but could not be installed due to a delay in access approval from the Fort Peck
Tribal Council. Nevertheless, Pioneer will continue its attempts to obtain an access agreement
and will install a well at this location upon securing appropriate access. Similarly, if access can
be obtained, Pioneer will install another well at the location indicated by well 1 on EPA’s figure
in order to help define the northwest side of the plume.

Pioneer does not consider EPA’s well numbers 2 and 8 as either practical to
install due to land use restrictions nor necessary for the purposes of this monitoring plan. Both
of these well locations proposed by EPA are in the middle of cultivated fields and, therefore,
obtaining property owner access is problematic. With a few exceptions, potential drill sites are
limited to section lines or 1/2 section lines and county road right of ways. County road right of
way setbacks and powerline separation requirements further limit the available drilling locations.
In addition, well 2 is not necessary because existing well USGS FPB92-12 and potential new
well (EPA 1) should adequately address the north side of the plume. Well 8 is not necessary
because existing well PNR 8, Trottier M3 1, and potential new wells at EPA 5 and EPA 9 (if it
can be installed) should provide adequate definition of the impacted groundwater in this area.
Once the new wells are installed, Pioneer and EPA will be in a more informed position to
determine if additional wells are necessary to accomplish the goals of the monitoring plan.

DCO1:281265.1
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Well Sites Near Trottier and Lockman

Pioneer agrees that installing additional wells to the south of the existing Trottier
and Lockman wells would help identify whether there are other potential sources of
contaminants and allow better definition of groundwater potentially impacted by the Biere well.
Pioneer will pursue access agreements for two wells in this general area. The exact locations and
installation schedules for these wells will be dictated by land use restrictions and landowner
requirements. Furthermore, Pioneer intends to continue employing the unused domestic wells at
Lockman and Trottier as key monitoring points, given their strategic location and the historical
database that has been developed for these wells. Pioneer will pursue obtaining long-term access
agreements and make minor wellhead modifications to facilitate incorporating these wells into
the monitoring network.

Nested Wells

Pioneer believes that nested well pairs are not necessary. The permeable
Quaternary gravel deposits above the Bear Paw Shale range from less than 5 feet to about 15 feet
thick over most of the study area, with the single exception of well PNR10 approximately 1 1/2
miles southwest of the Biere well. Well PNR 10 appears to be positioned at the edge of the
alluvial aquifer associated with the Poplar River drainage and the gravel at this location is at least
30 feet thick. At PNR4 near the Biere well, the gravel is only 7 feet thick and at PNR7 west of
the Biere well the gravel is only 5 feet thick. Pioneer does not believe the thickness of the
Quaternary Aquifer is sufficient to justify well pairs or triplets. In addition, dispersion and
diffusion within the aquifer appears to rapidly mix the sodium chloride brine signature
throughout the entire vertical profile of the permeable sediments, as evidenced by the USGS well
pair FPB93-3 and FPB93-3a.

Nor does Pioneer believe that the potential for vertical stratification of
contaminants in the context of a high density liquid (brine) infiltrating from the surface requires
additional nested well pairs. The predominant mechanism/pathway allowing the brines to impact
the shallow aquifer at the Biere well is believed to be upward communication from the deeper
formations. Consequently the dense brines are entering the bottom of the aquifer, not at the top.
The thick overlying till suggests that infiltration of water to the shallow aquifer is not significant.

The increased density (due to high dissolved solid content) of the invading brine
is countered by the effect of high temperature decreasing its density. As the invading brine
moves away from the source and cools, its tendency will be to sink as its density increases.
However, as existing data show, within a fairly short distance from the Biere well the brine
mixes with background water, which, through dilution, diminishes the effect and significance of
vertical density gradients. In the vicinity of the Biere well there are numerous complex

DCO01:281265.1
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interplays of density (dissolved solids versus changing temperatures) and viscosity increases as
the brine cools, coupled with advective flow controlled by the natural variation in vertical and
horizontal permeability, hydraulic gradients and head, and lateral continuity of strata within the
shallow aquifer, all of which are affecting the horizontal and vertical distribution of brines.
Therefore, the presence or lack of vertical gradients will not be significant indicators of the
success or failure of the response action program. There are other indicators that are better
suited for tracking the success of the project, including temperature, conductivity, and specific
ions (primarily chloride).

Future Contouring and Use of Kriging

Where appropriate, Pioneer does intend to use statistical analysis techniques such
as Kriging to help interpret data gleaned from the monitoring wells.

Sampling Parameters

Pioneer will add total silica to the initial list of sampling parameters. Pioneer
points out, however, that elevated concentrations of silica in the shallow aquifer does not
necessarily indicate a mobilization of Injectrol U into the aquifer. Although Pioneer intends to
collect at least one additional round of sampling prior to initiating the response action project,
there is little existing data on lateral or temporal background silica values or trends to compare
against future data. It is entirely likely, and actually desirable, for some of the Injectrol U to
reach the shallow aquifer via the current pathway(s) allowing brine movement. The sealant, in
full undiluted strength, must fully fill the pathways to obtain the desired effect. Consequently,
there will be, by design, an infusion of sodium silicate (Injectrol U) into the shallow aquifer
during the response action project.

Sampling Frequency

Pioneer will undertake quarterly sampling of all of the groundwater wells -- even
the wells distant from the response action program -- for the first two years, and then reevaluate
the frequency and number of sample events based on the results obtained during that time.

Monitoring Plan Duration

Pioneer understands and appreciates the long duration of natural processes. The
proposed monitoring plan called for 2 years of sampling (quarterly on wells near the Biere well
and semi-annual on distant wells) at which time the data would be reviewed and proposed
changes to the plan presented and discussed with the appropriate agencies. There was never any

DCO1:281265.1




BAKER BOTTS I1p

Mr. Connally E. Mears
May 1, 200\
Page 5

intent to limit monitoring to 2 years. Pioneer will work with EPA to establish an agreed-upon
schedule for further monitoring at the 2-year stage and at any other appropriate stage thereafter.

Criteria for Determining Success or Failure

A return of basic water chemistry in the shallow aquifer to an acceptable
condition is the ultimate goal ofthe response action program and therefore is the general
criterion for success. As discussed previously, the primary ionic constituents ofthe brine are
sodium and chloride, with chloride being the single and easiest compound to track. There are
many other indicator parameters, ionic constituents and organic compounds that may be of
interest or of value to track, but for which background values have not been established.
Therefore, it is Pioneer’s proposal that as part ofthe first review meeting after 2 years of data
have been collected, the criteria for success ofthis project will be refined through discussions
with the appropriate agencies. At this point, the monitoring parameters identified in the
proposed monitoring plan will provide the basis for evaluating the effectiveness ofthe response
action plan. These parameters will show quite clearly whether any brine communication
occurring in the vicinity ofthe Biere well has been sufficiently reduced.

Contingency Plan

Ifthe plugging ofthe Biere well with Injectrol U is unsuccessful, Pioneer will
work with EPA to develop appropriate supplemental response measures, including such possible
courses ofaction as drilling an adjacent independent well, re-drilling the Biere well, reinjection
of additional Injectrol U, or other remedies suggested by the results of initial response efforts.

I will call shortly to schedule a meeting or conference call to discuss any
outstanding issues. We hope to agree upon a final monitoring plan in the very near future so that
it can be attached to the Consent Order.

c: Nathan Wiser, EPA
Marc Skeen, Pioneer Natural Resources USA, Inc
Wilbur Dover, Pioneer Natural Resources USA, Inc.
Steve Mamerow, Pioneer Natural Resources USA, Inc.

DC01281265.1



BAKERBOTTS w.»

Mr. Connally E. Mears
May 1, 2001
Page 6

John W. Ross, The Brown Law Firm

DCO1:281265.1
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Monitoring Plan for the Shallow Groundwater

Biere Well Response Action Project

Pioneer Natural Resources USA, Inc.

RECEIVEL

June 2001 )
JUN 12 2001

Office of Entn
. Enforcement
Compliance, -, -.. sironmentz !

INTRODUCTION
History and Background

The Biere well, Figure 1, was drilled in 1972 by Mesa Petroleum. Through subsequent
business successions and acquisitions the Biere well is now the responsibility of Pioneer
Natural Resources USA, Inc. (Pioneer). In response to indications that the Biere well was
allowing thermal brines from oil producing and/or brine injection zones to communicate
with and impact the shallow drinking water aquifer, Pioneer conducted a field

investigation in the Biere well area, (Field Investigation Report, Biere Well Evaluation,

Poplar, Montana (CH2M Hill, August 2000).

In a parallel task, Pioneer evaluated the construction history of the Biere well and
prepared a proposed plan to re-seal the well (Proposed Biere # 1-22 Well Response
Action Plan, Pioneer Natural Resources, December, 2000). The Response Action Plan, as
approved by EPA, provides for the injection of an oil field sealant into the formation in
sufficient quantities to seal the formation and the apparently leaking annular seal of the
Biere well. The new injection wells will be installed approximately 10 feet from the Biere
well on three sides. As presented in the Response Action Plan, the existing Biere relief
well will be temporarily re-opened to monitor in-situ conditions during the placement of
the primary sealant in the three temporary injection wells installed around the Biere well.

Once the sealant is injected into the wells, the Biere relief well will also be injected with




the sealant, as necessary, and abandoned.

This document summarizes the additional site characterization and post-Biere well
remediation monitoring to be conducted by Pioneer pursuant to the Emergency

Administrative Order on Consent entered into by the U.S. Environmental Protection

Agency (EPA) and Pioneer in June 2001. RECE&VED

Hydrogeologic Setting and Water Quality _ JUN 1S 2001

Office of Enforcement

~

The conceptual model of the shallow groundwater system in the study aregeg\r{g{«;&caﬁhg}yironmenta!
thin (5 to 20 feet typical thickness) aquifer of Quaternary sand and gravel deposits that are

widely present on top of the underlying Cretaceous Bearpaw Shale. The aquifer has highly

variable hydraulic properties depending on the thickness of the sand and gravel and the

amount of fine-grained materials (silt and clay) included in the aquifer sediments. The

aquifer is present between the Bearpaw Shale and overlying till. In the study area the

groundwater gradients in the Quaternary aquifer are generally toward the Poplar River to

the west-southwest. The shallow aquifer in the study area merges laterally with, and

discharges into, the alluvial aquifer present along the current Poplar River drainage which

flows generally north to south approximately 2 miles west of the Biere well area.

Sources of recharge to the shallow aquifer beneath the study area are only generally

identified. There are five potential sources of recharge:

1. Direct infiltration of precipitation;

2. Lateral inflow of infiltration from highlands to the east;

3. Diffuse and/or localized vertical leakage from underlying saline aquifer(s) through
structural weaknesses or zones of higher vertical permeability in the Bearpaw
Shale;

4. Point source [eakage from deep saline aquifer(s) via well bores; and

S. Direct infiltration of fugitive saline fluids stemming from the production of oil and

the subsequent storage, transporting, pumping and disposing of this wastewater.




There is insufficient information available to proportion the recharge between the various

sources of water. Some or all of these recharge sources may be active locally across the

study area. | “*r\j ED

The pre-Biere well water quality of the shallow aquifer in the study area is unknown'JUN L. 2001

Using the lowest specific conductivity value reported in the various reports prepared on ~”é%’\,‘:i$g:\$r?éma‘
the area by the U.S. Geological Survey (USGS), and in the Field Investigation (CH2M

Hill 2000) conducted by Pioneer, and assuming there were no localized natural sources of

saline water leakage, the pre-oil field water quality background probably ranged from

1,500 to 2,500 microsiemens per centimeter (uS/cm), which equates to an approximate

total dissolved solids (TDS) concentration of 1,100 to 1,500 milligram per liter (mg/1).

The dominant ions in the background water are calcium, magnesium and bicarbonate.

Brines in the bedrock saline aquifers and oil production zones beneath the study area have
TDS concentrations of 80,000 to 120,000 mg/l and are predominantly sodium chloride.
Leakage of these brines via natural pathways, leaking wells and boreholes or from fugitive
water released during current and historic handling of the brines has produced localized
areas within the shallow aquifer where the water chemistry has been changed from
predominantly calcium-magnesium bicarbonate to predominantly sodium chloride. In
addition, organic compounds typically associated with the production of petroleum;
benzene, ethyl benzene, toluene and xylene (BTEX) have been detected in the shallow

groundwater in the study area.

In the immediate vicinity of the Biere well, groundwater in the shallow aquifer is now a
predominantly sodium chloride water with a TDS of about 65,000 mg/l. This fact, and the
observations of elevated temperature and water level (head) near the Biere well, indicates

that the Biere well is an active source of brine leakage into the shallow aquifer.

Elevated heads in the shallow aquifer near the Biere well appear to be a localized impact

and the thermal signature quickly dissipates with distance away from the Biere well. The

sodium chloride dominated shallow water chemistry signature reveals a relatively




constrained chloride plume extending to the west from the Biere well. The westward flow
component is also supported by the detection of benzene in monitoring well PNR-7 about

2000 feet west-northwest of the Biere well.

It is difficult to track the extension of the chloride plume from the Biere well more than
about one-half mile to the west with any certainty. Benzene is not present above
detectable limits in more distant wells and sodium chloride concentrations tend to blend in
with the general water chemistry of the aquifer. 1n addition, there are numerous active
and historical oil wells, brine injection and brine handling facilities, in and adjoining the
study area, any of which may have in the past or be actively contributing sodium chloride
and BTEX compounds to the shallow aquifer chemistry. More specifically, data collected
by Pioneer Natural Resources during the field investigation suggests the possibility of one
or more additional active sources of brine and BTEX compounds south-southeast of the
Biere well. In addition, data collected by the USGS and EPA indicates separate area(s)
contributing high TDS water and chlorides adjacent to, and probably intermingling with
the northwest extension of the chloride plume from the Biere well.

The difficulty in tracking diffuse plume signatures and in assigning or proportioning
recharge sources by chenmustry impacts is simply that there appears to be no significant
characteristic to differentiate between the numerous and various sources of brine. All brine
sources impacting the shallow aquifer, whether from specific wells owned by any of the
various oil companies, from years of brine handling across the study area by the many well
owners, operators and service companies, or from natural leakage, are all predominantly

sodium chloride. Active or recent sources of brine may also carry a BTEX component.

It is within this convoluted mixture of real and potential sources of the same contaminants
that the proposed monitoring program must operate to provide meaningful evaluation of

the effectiveness of the proposed remedial measures to be implemented on the Biere well.
o o .‘”c" v’*".' ST N
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Objectives and Approach

The proposed monitoring plan has three primary objectives:

1. Provide additional characterization of the shallow Quaternary aquifer near the
Biere well through installation of additional shallow monitoring wells;
2. Evaluation and confirmation that the leakage from the Biere well has been

curtailed by the proposed Response Action Plan;

(98}

Confirmation, by observation of water chemistry changes, of the area impacted by

leakage from Biere well.
New Monitoring Wells

Pioneer will install 10 additional monitoring wells in the vicinity of the Biere well at the
approximate locations shown on Figure 1. Final well locations are subject to site-specific
access and landowner restrictions but Pioneer will strive to locate the wells as close to the

proposed locations as possible.

The wells will be installed by hollow stem auger method and completed as 2-inch PVC
monitoring wells similar to the previously installed wells (except PNR 4 and PNR 5 which
were constructed by mud rotary techniques and are constructed of 2-inch stainless steel).
The wells will be constructed to monitor the Quaternary gravel deposits-on top of the
underlying Bearpaw Shale. Screen length will vary with the thickness of the gravel but
typically 10 feet of screen will be installed. Following installation and development, the

wells will be surveyed for horizontal and vertical control.

As the boreholes of the three wells at the corners of the Biere well remediation area
(Figure 1), are being advanced, water quality parameters (temperature and conductivity)
will be collected at the top of the gravel and every 5 feet until the Bearpaw Shale is
encountered. Following installation of these wells, Pioneer and EPA will review the field

. , : : =S b L
data and determine if there is an adequate gravel thickness and sufficient wate *ht’)"l
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differences to justify installation of additional shallow wells at these locations to form well

nests. 1f justified by field observations, nested wells, consisting of two to three,

independent wells with short well screens may provide additional definition of brine

stratification within the Quaternary gravels.

Proposed Monitoring Well Network

There are a total of 24 wells proposed to be included in this monitoring program as listed

below. The proposed monitoring program includes all of the monitoring wells installed by

Pioneer;
PNR-4 PNR-5§
PNR-8 PNR-9
PNR-12 PNR-13*

PNR-16* PNR-17*
PNR-20* PNR-21*

PNR-6
PNR-10
PNR-14*
PNR-18*

PNR-7

PNR-11*
PNR-15*
PNR-19*

The wells with asterisks denote new wells o be installed as part of this plan.

RECH"
JUN =0 200

Oftice of Eniore®: ““-
\F
Compliance & & ¢




Assuming long-term access agreements can be obtained from the controlling agencies and

private well owners, the following additional wells will be included:

USGS FPB 93-3 USGS FPB 92-12
M-27 (Reddoor) M-28 (Lockman)
M-31 (Trottier) Buckies-Whitmer

Existing well M-30 is a private well that is not in the Quaternary aquifer affected by the

Biere well and therefore Pioneer is not including M-30 in the monitoring program.

Well PNR-4 is located within the immediate working vicinity of the Biere well and the
proposed response actions and as such is at risk from the myriad of equipment and drilling
activities that will be employed on this project. Pioneer will take reasonable precautions
to protect PNR-4 through the use of concrete barriers, flagging and contractor awareness
but complete safety is not assured. It is also possible that the drilling equipment used in
the response action will unavoidably have to be set up such that PNR-4 must be disturbed
or destroyed. If, in Pioneer’s opinion, PNR-4 cannot be protected or must be abandoned,
the well will either be temporarily abandoned or plugged and abandoned. Temporary
abandonment will be accomplished by filling the screen section with sand and the
remainder of the casing with bentonite and the wellhead cut off and sealed at ground level.
If the well must be plugged and abandoned, it will be filled with cement grout and cut off

2 feet below ground level.

A shallow well into the Quaternary gravel in the immediate vicinity of the Biere well is
critical to the post remedial monitoring to determine the effectiveness of the response
actions taken on the Biere well. Consequently, if PNR-4 must be plugged and abandoned,
Pioneer will install a replacement well in this area as soon as the drilling equipment used to

install the injection wells is removed.
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The new wells will be installed in the summer 2001 field season. Afigpallnewewells-are

installed and access agreements reached for existing private wells, a complete round of
samples will be collected. This sampling event should occur in late summer/early fall 2001,
Pending availability of drilling contractors, the Biere well remediation is anticipated to
occur in the late fall 2001. A second round of samples will be collected from all
monitoring wells just prior to the remedial activities at the Biere well. 1Immediately after
the Biere well remedial measures have been completed, all monitoring wells will again be
sampled. Sampling will be repeated quarterly for 2 years (8 quarterly samples) afier the

Biere well remediation has been completed.

Quarterly sampling will typically be conducted in March, June, September and December.
The schedule for winter and spring sampling events will be flexible to avoid inclement
weather. To the extent possible the samples will be collected during the same annual time

frame to allow seasonal comparison of water chemistry trends.

The results of each sampling event will be submitted to the appropriate regulatory
agencies for general information. At the end of the initial 2-year period, the results of the 8
quarterly samples will be combined with the existing available water chemistry data and
presented in a written report to the regulatory agencies. This report will provide analysis
of the results relative to the objectives of the monitoring program and will provide the
basis for discussions with the agencies regarding any modifications to the monitoring
program. A logical long term monitoring program consists of more frequent sampling of
wells near the Biere well and less frequent sampling at wells distant from the Biere well.
Consequently, at the end of the initial 2-year monitoring period, a semi-annual sampling
schedule or a combination of quarterly and semi-annual sampling schedules may be

adopted.

After S years of post-Biere well remediation monitoring, the data will again be compiled

into a comprehensive report and discussions with the regulating agencies will be held to




establish a long term monitoring program consistent with, and in conjunction with other
basin wide remedies and actions stemming from the EPA’s basin wide order to address
water quality issues stemming from oil production activities in the East Poplar Qil Field.

Analyses

The proposed monitoring parameters consist of:

Temperature* Specific Conductivity*
pH* Total Dissolved Solids
Sodium Chloride

TPH BTEX

Total Silica

Asterisks indicate field parameters. Temperature, specific conductivity and pH will be
measured in the field as the well is being purged prior to sampling. Specific conductivity
and pH will also be determined in the laboratory. Total silica is included initially for all
wells because the proposed sealant for the Biere well remediation is a sodium silicate
based product. Once a reasonable baseline value for silica is established it will be dropped
from the list of quarterly analytes except for the six wells in the immediate vicinity of the
Biere well (PNR-4, PNR-5, PNR-14, PNR-15, PNR-17, USGS FPB93-3)

Initially, and on an annual basis thereafter, all wells will be sampled for additional ions to
allow water typing, to evaluate changes in other chemistry parameters and for use in
establishing water chemistry relationships between wells. The supplementary parameters

are: o
=
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Calcium Magnesium

Potassium Total Hardness




Carbonate Nitrogen (Nitrate plus Nitrite)

Total Silica
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Within one 24-hour penod at the start of each sampling event, water levels will be
measured in all wells for which access can be obtained and that are not being actively
pumped. Buckles-Whitmer, and possibly M-27, are active wells for which a water level

measurement may not be feasible to collect.

Sequence and Methodology

All wells will be sampled in a generally “clean” to “dirty” sequence, based on previous
sample data, beginning with the wells most distant from the Biere well and culminating
with PNR 4. Sampling will be conducted using industry standards for general
environmental investigations and will be sampled using a variety of equipment depending
on the physical condition of the well, depth to water, and the existence or availability of

existing equipment.

The monitoring wells and wells M-28 and M-31 will be sampled using a portable
submersible sampling pump that is flushed and decontaminated between samples. Water
level in well PNR 8 is too deep and the well does not make enough water to sample with a
pump and therefore a Teflon bailer will be used to sample this well. The Buckles-Whitmer
and M-27 domestic wells will be sampled directly from the existing pump discharge from a

faucet or tap that is not affected by any water softeners or filters.

Well PNR-4 has an accumulation of oil on the water surface and repeated monitoring of
this well under these conditions is problematic. The initial monitoring approach for PNR-4

will be as follows:

The depth to the top of the oil will be measured;




The oil will be pumped or bailed off and contained;

A dedicated, but not permanently installed, sampling pump will be used to purge
and sample formation water;

Water levels prior to sampling and following sampling will be monitored to
establish a representative direct measurement of formation head without significant
interference from accumulated oil or the need to make liquid phase density
corrections;

The containerized oil and water will be collected and disposed of by a licensed

waste oil hauler.

Depending on the logistical difficulties associated with containment and disposal of the oil
and pre-sample purge water, Pioneer may explore various alternative monitoring
approaches for this well including, but not limited to, retrofitting the well with a smaller
diameter liner open only at the bottom or the use of in-situ probe(s) to measure
temperature, head and conductivity. 1f a suitable pressure transducer, thermistor and
conductivity probe is used only periodic confirmation samples and direct measurements
will be collected following the procedures outlined above. As of the date of this
monitoring plan, dedicated equipment capable of handling the elevated temperature and
high conductivity anticipated for this well has not been located and therefore the sampling

procedures provided above will be followed.

EPA has expressed concern that the accumulation of oil in PNR-4 may make effective
monitoring of this well impossible. As stated previously, a monitoring well at this location
is vital to the post response action-monitoring program. If, Pioneer is unable to overcome
the effects of the accumulated oil through sampling techniques, installation of a liner, or
dedicated probe(s), a replacement well will be installed. If a replacement well is required,
the current PNR-4 will be plugged and abandoned as described previously. A replacement
well will not be installed until after the injection wells are installed to avoid potential
damage to the new well. Pioneer will present EPA with drilling prospectus and proposed

well construction plan prior to installation of new well at this location. At A tD
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Water removed prior to sampling (purge water) will be handled according to the salinity of
the water as determined by field conductivity measurements or if BTEX constituents have
been previously detected. Water with a conductivity of 5,000 umhos/cm? (5.0
millisiemens/cm) or less will be discharged directly on the ground near the wellhead in
such a manner as to prevent the water from accumulating near the well. Water with a
conductivity greater that 5,000 umhos/cm will be containerized at the wellhead.
Containerized purge water will be transported from each well to a central, temporary,
storage container to be established on the Biere well work pad. Water with oil and or
from wells with known BTEX constituents will be contained separately from water with \
only high salinity. The specific conductivity of the containerized water will be measured
and a sample collected for BTEX and TPH at the end of each sampling event. The results
of this sample will be used to determine appropriate disposal of the contained liquid. The
final containment and disposal method for the sample purge water has not been identified
at this time but will have to be finalized and agreed to prior to sampling. The disposal

options that are being considered are discussed in the following paragraphs.

If BTEX constituent concentrations are below their respective Maximum Contaminant
Limit (MCL), and arrangements can be reached with either the cities of Poplar or Wolf
Point, a contract will be established with a local vacuum truck service to retrieve the water

and dispose of it in the sewage treatment system.

If oil is present or if BTEX concentrations are above MCL’s, a licensed waste oil hauler

will be contracted to retrieve and dispose of the liquids offsite at an approved facility.
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All samples will be submitted following standard Chain of Custody (COC) protocols to a
state approved, independent laboratory for analysis using the current EPA methods

prescribed in SW-846. Laboratory detection and reporting limits will meet or exceed (be
less than) the State of Montana or EPA groundwater protection standards for the specific
compound or constituent. Laboratory QA/QC procedures for organic analyses, including
Reagent Blanks and Surrogate Recovery Reports will be provided by the laboratory with

each analytical report.

Field, Equipment and Travel Blanks

One set of field blanks, equipment blanks, and travel blanks will be collected during each
sampling event to evaluate whether the organic sample results are being adversely
impacted by secondary contaminant sources including cross contamination from
equipment, bottle contamination or contaminants introduced during shipping. Because of
the higher reporting limits, no QA/QC blanks will be collected for the non-organic

constituents and parameters being analyzed for.

Because of the sensitivity of the analysis, BTEX samples will be stored and shipped
separately from the other sample containers. Samples with known or suspected BTEX
constituents will be stored and shipped separately from other BTEX samples. A travel

blank will accompany each BTEX shipping container.
One field blank will be collected during each sampling event. The field blank will be
prepared by pouring laboratory grade de-ionized water into a 40 ml vial to simulate

ambient conditions at the well head when the actual BTEX sample was collected.

One equipment blank sample will be collected during each sampling event. As with the




field blank, the specific well where the sample is collected will vary from event to event at
the discretion of the sampling team. The procedure for the equipment blank will vary
depending the sampling equipment being used. For bailed wells, if a re-useable bailer is
being used, between uses the bailer will be washed and rinsed using soap, de-ionized
water, a methanol rinse then followed by a second rinse of de-ionized water. Prior to
collecting a sample with the bailer from a well designated to have an equipment blank
collected, the bailer will be filled with laboratory grade, de-ionized water, then a 40 ml vial

sample bottle will be filled from the bailer and submitted for BTEX analysis.

Equipment blank sample preparation for wells sampled by portable, non-dedicated, sample
pumps will vary somewhat depending the type of pump used. To the extent possible,
dedicated tubing will be used for each well 10 avoid cross contamination issues. The
general procedure for pump decontamination and collection of equipment blanks is as
follows. The pump will be washed and rinsed between uses and between wells by
pumping approximately 1 gallon of a soap solution followed by 2 to 3 gallons of rinse
water through the pump. If non-dedicated pump discharge hose is used the
decontamination solution will be pumped through the tubing. The wash and rinse water
will be directed over the pump electrical cable to simultaneously decontaminate the wire.
An equipment blank will be prepared by inserting the pump into a source of laboratory
grade de-ionized water and collecting a sample in a 40 ml vial following the same

procedures as would be followed in collecting a normal sample. The equipment blank

sample will be submitted for BTEX analysis. HiElzie o
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Periodically, at the discretion of the project team, blind duplicate samples may be collected
and submitted for analysis. In general duplicate samples will be used to verify BTEX
results in pertinent wells. Blind duplicates will be collected by sequentially filling two sets
of 40 ml vials from the sample pump discharge stream. One set will be fully labeled,
including well number, date and time; the duplicate set of vials will be labeled with a

simple identifier but will not include date or time. Duplicate samples will be submitted




under COC protocols with the normal samples. The specific well(s) from which duplicate
samples will be collected, in any, have not been established. ieafaly -
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Split samples (duplicate samples sent to two different laboratories) are not amici?)%éd' at "reTnann.:
this time. However, Pioneer may submit split samples for several reasons, including
questions or concerns about the accuracy of the laboratory or to provide data for
comparison of laboratories. It is also anticipated that interested parties or regulatory
agencies may request split samples for submission to their own independent laboratories.
Pioneer will attempt to accommodate requests for split samples by providing access to the
sample discharge streams during a scheduled sampling event so the requesting party can

collect their own samples.
Anticipated Monitoring Response to Biere Well Remediation

The monitoring program described above contains elements to continue the
characterization efforts necessary to establish the area of impact and groundwater flow
paths transporting oil field brines from the Biere well and surrounding study area, and to
provide field and analytical data useful for evaluating and monitoring the effectiveness of

the proposed remedial measures at the Biere well.

The underlying and long-term metric for evaluating the effectiveness of the Biere well
remediation is that the water chemistry in the Quaternary groundwater system is restored
to background levels. However, over the many years of oil field activities in and around
the Biere well, a large mass of ions and organic constituents have been released and are
present in the soils and groundwater within the impact area. In addition groundwater flux
(volumetric flow rate) through the system does not appear to be very high and
consequently it will likely take many years for the groundwater system to reach
background levels once the Biere well is sealed.

Although the ultimate evaluation is long-term recovery, it is essential that short-term




responses in nearby monitoring wells be used to monitor the effectiveness of the remedial
measures at the Biere well. Using organic compounds for monitoring criteria to evaluate
remediation success near the Biere well is problematic due to the mass of hydrocarbons
present and the highly variable factors that control their concentrations in groundwater.
Therefore, the most effective way to gauge success is by monitoring TDS through specific
conductivity and specific ions, temperature and head (water levels) in the nearby wells.
Using these parameters as indicators, the post remediation monitoring data is anticipated

to fall into one of these -general categories depending on the following scenarios:

No change, or worse, an increase in these parameters - the remedial measure
failed.

Rapid decrease in nearby wells followed by progressive change in more distant
wells over time - complete or significant partial success.

Rapid decrease in nearby wells but quickly stabilizing at levels well above
background - partial success.

A downward trend in any of the major indices followed by a significant and distinct

reversal - a temporary success, 1.e. break through.

In the wells nearest the Biere well, a logical progression of the basic monitoring
parameters, in order of expected response, indicative of successfully sealing the Biere well

is as follows:

A very rapid reduction in pressure or "head" in the aquifer near the Biere well.
Noticeable temperature decrease in the Quaternary aquifer over several monitoring
cycles.

A distinct decrease in TDS (as represented by decreases in conductivity, chloride,
etc.) trending toward background but possibly requiring several seasons of
advective groundwater flow to be fully apparent. Wells on the up gradient side of
the Biere well and those in high flow parts of the aquifer should improve first. it
will probably take multiple years to reach background depending on adtl—é@:@i;;ﬂQw
rates and groundwater flux through the system.
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For the purposes of monitoring immediate success of the remediation - those wells near
the Biere well will provide the most useful data. Assuming success in sealing the Biere
well, with time, sampling data from the distant wells should also provide confirmation that

the Biere well was successfully sealed.

Long-term recovery of the impacted groundwater as demonstrated by improving water
quality trends in distant wells, may require significant time to develop. However, with
increasing distance, and time, from the Biere well, there is also more opportunity for
regional impacts and other unknown sources to affect the water chemistry. The summary
report and review meetings proposed afier two years, and five years of monitoring
following the Biere well response action will provide valuable check points to evaluate the
effectiveness of the response action and to identify appropriate changes to the monitoring

program based on the data collected.
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Overview

1 Prcper ldentification

Many mechanical and chemical shut-off lechniques exist in today’s market. These types of solutions
can be very successful if designed and placed properly. In order for this to occur it is very important
to properly assess the ‘real” problem of unwanted praduction. It is imperative thal proper
identification of nat only where the unwanted production is coming from, but why. With 3 basic
knowledge of reservoir bahaviour and the primary causes of conformance problems, a reservoir
descriplion team can examine various wellbore and resefvair paramaters to pinpoint any conformance
problems that might exist in a given area; the following sections describe some of the potential
causes. : .

1.1 CONFORMANCE PROBLEM SOURCES -

Conformance problems are classified as either near-wellbore problems or reservoir-related problems.
Some problems. however, could easily be placed in both categories. For example, barrier breakdown
is related to fracturing out of zone and could be consldered reservoir-related, but it is considered a
near-wellbore problem. Similarly, although coning and cresting occur in the near-wellbore region they
can result from a completion loo near the water or gas zone, they are considered reservoir-related.

1.1.1 NEAR-WELLBORE PROBLEMS

1.1.1.1  CASING LEAKS

An unexpected increase in water or gas production could be the resull of a casing leak. Producuon
logs, such as temperature, fluid density, Hydro, and flowmeter (spinner), can help, individually or in .
combination, locate where various flulds are entering the wellbore. Thermal multigate decay (TMD) -
and pulsed spectral gamma test (PSGT) logs can also be used. These tools detect-water entry and
waler flow into casing. Casing evaluation logs are used to find holes, splits, and deformities that could -
allow unwanted fluid entry. These Iogs also detect corrosion conditions that could eventually cause
leaks.

1.1.1.2 CHANNELS BEHIND CASING

Channels can develop behind the casing throughout the life of the well, but such channels are most
likely to occur immediately after the.well is completed or after the well is st:mulated Unexpected water .

production at these times strongly indicates that a channel may exist. Channels in the casing-
formanon annulus resuit from poor cementlcesmg bonds or cement/formation bonds. i

1.1.1.3  BARRIER BREAKDOWN

Even if nawra! barriers, such as dense shale layers, separate the different fluid zones and a good
cement job exists, the shales can heave and fracture near the wellbore. As a result of production, the
pressure differential across these shales allows fluid to migrate through the wellbore. More often, this

. type of failure is associated with stimulation attempts. Fractures can break through the shale layer, or
acids can dissolve channels through it. Temperature fogs. TMD logs. and PSGT logs can be used to
detect fluid mxgratxon as a result of bamer breakdown. .

1.1.1.4 COMPLETION INTO OR NEAR WATER OR Gas

} Completuon mto the unwanted fluid allowsthe fluid to be produced |mmedlalely Even if perforatuons
are above the original water-oil contact or below the gas-oil contact, proximity to either of these
interfaces allows production of the unwanted fluld, through coning or cresting, to. occur much more

. "easily and quickly. Engineers should re-examine core data, the driller's daily report, and openhale
logs o determine the cut-off point of moveable water. Data from resistivity and porosity logs, for -
example,can be combined to determme the Iocahon of water and’ pay zones. .
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Overview
-1.1.2 RESERVOIR-RELATED PROBLEMS

. 1.1.2.1  CONING AND CRESTINC

Fluid coning in vertical wells and fluid cresting in horizontal wells both result from reduced pressure
near the well completion. This reduced pressure draws water or gas from an adjacent, connected
2one toward the completion. Eventually, the water or gas can break through into the perforated
section, replacing all or part of the hydrocarbon production: Once breakthrough occurs, the problem..
tends to get worse, as higher cuts of the unwanted-fiuid are produced. Aithough reduced production
rates can curtail the problem, they cannot cure it. Fluid density, Hydro. PSGT, and TMD lags can help
engineers determine the point of water entry into the wellbore. The PSGT and TMD legs can also
indicate the present location of the water-oil contact before break-through. In addilion to these logs,
engineers can run additiona! well tests to detect bottomwater encroachment.

1. 1 2.2 CHANNELLING THROUGH HIGHER PERMEABILITY

High- penneabllnfy streaks can allow the fluid thatis dnvmg hydrocarbon preduction to break through
" prematurely, bypassing potential production by leaving lower permeability zones unswept. As the
- driving flud sweeps the hrgher-permeabnlnty intervals, permeability.to. subsequent flow of the fluid .
" becomes even higher, which results in increasing water-oil or gas-oil ratios throughout the life of the
" project. Tracer surveys, interference and pulse testing, reservoir simulations of the field, reservoir
descriptions, and reservoir monltonng are used for channel delection. Tracer surveys and interference -
and pulse tests verify communication between wells and help engineers determine the flow capacity
. of the channel. Resenvoir description and monitofing verify the location of fluids.in the various
 formations. The data available through reservoir description allow enginears to produce more
accurate models of the formations and then simulate fluid movement through the reservoir.
_Permeability variations between ones can be revea.ed by core test results or prassure trans&ent test
‘results of individual zones. .

R 1, 23 FINGERING

- “Unfavourable moblhty ranos (>4) aliow the more mobile dnsplaclng fluid (from either prlmary or
- enhanced recavery operations) to finger through and bypass large amountsof oil. Once breakthrough
" occurs. very litle additional oil will be produced as the drive fluid continues to flow: directly from the
".. source to the produclion well. Reservoir and drive fluid mobility’ s derived from fluid and core data are
. "probably the most imporiant factors for ‘determining whether fi fngenng is a potential problem.
- Engineers can use reservoir simulations or available information on ideal systems to determine if
sweep efficiencies are wnthm range of what would be expected if fmgenng did not exust

o o 1.1. 2 4 FRACTURING OUT oF ZONE‘

~ An |mproperly Oessgned or poorly pefformed sturnulauon treatment can allow a hydraulic fraclure or
“acid fracture to a water or gas zone. If the stimuiation is performed, on a production well, an out.of-
zone fracture can aliow early break-through of water or gas. If the fracturing treatment is performed on
an injection well, a fracture.that connects the flooded interval fo an aquifer-or other permeable Zone
can diverl the injected fluid to the aquifer, providing very.little benefit in sweeping-the oil zone.’
Engmeers can use temperature logs, tracer surveys, and detailed reviews of the fracturing treatment
. lo identify this problem::Microfrac treatments and jong-spaced sonic logs, ususlly performed before
. the fracturing treaiment, help verify the existence of vertical stress contrasts that rmght be great
'enough to contam fraclure helght growlh : .
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1.1.25 FRACTURE CO'\AMUNICAT(ON BETWEEN INJECTOR AND PRODUCER

Natural fracture systems can provide a direct cannection between injection and produclion wells,
allowing injected fluid to move through these higher-permeability channels, bypassing hydrocarbons
within the rock matrix. Even if natural fractures intersecting lwo wells are not directly cannected, fluid
can preferentially flow through one fracture until itis in close proximity to another fracture or wellbore.
crassing through and sweeping only 3 small portion of the matrix. Natural fractures senving as flow
channels can be confirmed by chloride ievel comparisons and tracer surveys. Reservoir description

" should-locate the discontinuities, and reservoir monitoring should detect the movement of fluids

through the fracture system. A combined analysis of pressure build-up or drawdown. data and
interference data allows engineers to estimate the propertias for both the matrix and the natural
fracture system. Poorly oniented hydraulic fractures can also provide channels that allow injected
fluids ta bypass much of hydrocarbon production. Aithough created fractures rarely interconnect two
wells; a hydraulic fracture still provides a channel of higher conductivity that aliows much of the
reservoir fluid to-be bypassed. Preferred fracture orientation and the possibility of enhanced recovery
operatiens should be considered during the reservoir's initial development. Various technologies, such
as Microfrac analysis and anelaslic strain recovery. allow engineers lo determine the expected

direction of fracture growth. If engineers know the lengths and directions of any hydraulic fractures, - -
they can'use.reservoir simulalions to model flow lhrough the system and determine the expected

sweep efficiency.
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" there are severa! methods that can be used to accurately place any o{

-perforations where a permeability decrease is necessary. Bultheading -

" For added control, operators can use meehamcal packers, bridge
" plugs, or selective zons packers to isolate perforations or a portion of .

- JW-00-1010 v

2 Placement

Most of Halliburton’s chemical solutions can be pumped into a live
well atmosphere. In addition, each of the chemicals can be easily
cleaned out of the wellbore to provide full-bore access after
placement. The clean out of the PermSeal and HoZero™ systems
can be performed with coiled tubing, using current jeiting technology.
Because of the higher inherent strength of Cement it may be
necessary 1o drili out after placement.

Proper placement. of each of the chemical solulions will depend on
determining the problem, as described in the Conformance Problem
Sources section of this document. Once this has been determined,

the listed systems. These meathods are as follows.
2.1 BULLHEADING

The simplest, most economical treatment placement method is the
builheading technique, in which operators inject the traatment without
isolating the targeted zone. This technigue can be used effectively for
entry into zonas that will take 100% of fluids or for entry into

is seldom recommended, however, because without zone isolation,
the treatment may seal not only the intended water or gas zone but
the cil zone as well. To design an effective placement procedure and
responsive treatment, engineers must carefully consider well
conditions.and resewoir characteristics.

22 - MECHANICAL PACKER PLACEMENT

an openhole completion into which a treatment will be placed This metnod protects criticar
perforations in the adjacent oil interval from sealant invasion. To determine the packer's degree of
placement contral on the zone. engineers must test for injectivily and communication aspects.

2.3 DUAL-INJECTION PLACEMENT

o AWhen performing dual-injection placement operators use the well’s tubulars to inject fluids down the’
tubing and down the annulus. Packers, bridge plugs, sand piugs, chemical plugs. chemical packers.

and other mechanical means are usually used with this lechnique. By isolating intervais with tools or
covering intervals with'sand backfill. operators.can more accurately target.the preferred treatment
Intarvals. The dual-injection placement technique offers efficient placement control. To protect critical

- ‘perforations in the adjacent oil-producing zone from the treatment solution, operators inject a non-

sealing fluid that is compatible with the formation. Ideally, duai-injection placement directs fluids along
the interface away from the wellbore and far enough into the formation to change the injectivity or the

. production, After congidering the density, viscosity, and frictional pressure differences of the two

injection streams, engmeers normally equahse the BHIP to control p!acement when using this

technique.

-

P.

18




FRON &

: %ﬁfHALUBURTON

n:.«( g

' PIONEER-OPERATIONS I FAX NO.: 99729493567 -~ ‘12-28-8@ B2:58P

. Halliburton Energy Services
.10200 Rellaire Bivd Houston, TX 77210

Understandmg of Challenge

JW-00-1010 . ' o

2.4  ISOFLOW PLACEMENT

‘When using the isoflow placement operators direct the treatment soluuon into the seleded interval(s)

while protecting the hydrocarbon-producing or hydrocarbon bearing zone by simultaneouslyinjecting
a non-sealing, formation-compatidble fluid that contains a radioactive “tag” down the annulus. Before

the treatment is run, a gamma-ray detection tool is run down the well inside the tubing and’ placed at

the interface betwean the upper non-sealing and lower sealing point in the well: During the jnitial
analysis and sometimes during the sealant placement, engineers analyse the autput from the toal to

“regulate tubing and-annulus pump rates, To’ adjust the location of the interface, operators can

mampulale the pump rate of the tubmg and annulus fluids.

2.5 TRANSIENT PLACEMENT _ -

-When the injecti‘vity profile and shut-in crossflow on rﬁany wellg are analysed.'it may become
apparent that the well could produce fluid during static conditions from one interval into another. The

analysis may also indicate that the well may be crossflowing at a particular rate from other intervals
while injection is being performed. st a-particular rate. Once'a “sufficiently high rate is established,
these wells may not show a crossflow. Transient placement techniques use crossflow to help

- eliminate entry into unwanted intervals as treatments are injected into the zones that will be sealed.

The fluids from the treatment and crossflow are allowed to intermix in this placement procedure. While
designing treatments, engineers must perform tests to determine if compatibility and sealant
concentration will seriously affect the treatment.’ For example, since transient flow and injection flow
intermixing will occur. engineers must analyse m;ec‘mnty profiles by performing multi-rata tests to.

* determine. the concentratnon of the treatment solution ﬂu|d

P.
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3 Chemical Shutoff

'Man)/”chemical shut-off techniques exist in today’s market. These lypes of solutions can ba very

successful if designed and placed properly. Chemical methods currently available for controliing
unwanted production range from a variety of water-based polymer.systems o hydrocarbon-based,

. Uultrafine Portland cement siurries, and include recent resin technology. In production wells, the:

success of the treatment is generally measured by changes in the well’s water or gas production.
Afier a trealed production well has been shut-in for the recommended time, production is siowly

resumed. If the treatment was designed to seal a casing leak, pressure testing to the required

pressure determines job success ar failure, Faor-all oiher applications, a successful treatment shouid

gecrease the amount of praduced water or gas. When designing a water-control project, engineers

mus first carefully consider the purposs of the program. Specifically, they must make certain that the
physical and chemical characteristics of the solutions used wil! not contradict with any.immediate or
future plans for the reservoir. For example design engineers would not recommend an Injectral ®

treatment into an interval if they were planning an improved oil recovery job in that same interval at a

later date. Instead,.they would choose a material that would not permanently seal the zone, such as

" PermTrol. Regardless of the treatment'planned, engineers should always order Iabora(ory-scaletests
-'to evaluate recommended treatment. fonnulahons before the actual treatment is perfonned

S31 . H.Zero™

HzZero“' service uses a revolutionary polymer system to provide unprecedemed capabllities for
controlling unwanted.water and gas production. H.Zero™ is a crosslinkable polymer system that
combines state-of-the-art engineering and-chemistry to provide a fully designed, smart gel treatment.
H.Zero™ forms a permanent seal in the target zone. itis effective in preventing flow of bath water and
gas. H;Zero™ consists of two components: the base polymer, HZ-10, and the organic crosslinker
(non-metaillic), HZ-20. HZ-10 is a low molecular-welght solution polymer that is crosslinkable with
either.organic or metallic crosslinkers. H2-10.i is an acrylamide co-polymer wilh enhanced thermal
stability, which forms strong covalent bonds with.the organic crosslinker, HZ-20. Because both
components are in sofution, they need only to be diluted in.the mixing brine, therefore H,Zero™

. farmulations can either be batch mixed or blended on the fly. The two components are placed as a -
low-viscosity fluid (5-33 ¢p) which forms a solid gel when heated to bottomhole temperatures at.
. predictabie times. H;Zero™ can be mixed in KCl brine, NaCl brine. or seawater. 'H.Zero™ has 3,

braad temperature range of 150°F to 320°F (88°C to 160°C). H.Zero™ is stable in both CO; and

" H:S. Core test results have shown. a reduction of permeability to water of 99.9%, and a retumed RRF ™
in a highly permeable’ carbonate.of 4.5. Results of these tests are included in the attachment secuon ’

of this document, Sedlon Error! Reference source not found..

31 1 APPLICAT]ONS

! H Zero can be used to prevent or ireat the fonowmg conformance challenges

Producmg Wells - ] “lnjectlon Wells -

- Acid went to water - “*Casing leaks.
-Bottomwater coning - Channel to producer

“ Bottomwater shutoff High-permeability streaks
Casing leaks Injection out of zone

"Natural fractures
“Plugging well :
" Seal previous'stimulation treatment

Channel from water-injector
- Early water breakthrough
Fracjob went to water -
High-permeability streaks
- Natural fractures
. Pluggmg well

- |Y seal hxgh pressure zone

JW-00-1010
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Table 2 - Advantages, Disedvantages and Critical Design Factors for H.Zero™ Service

Advantages

Disadvantages

Critical Design Factors

* Water-thin placement

* Deep matrix penetration

* High Temperature Applications
* Environmentally Friendly

* Resistani to H,;S, CQ,, acid

* Organic Crosslinker

* Permanent Barrer

squeeze

" Right Angle Sei

- so difficull to

* Added viscosity can aid in
uniform gel placement

* Proper problem identification
" Proper fluid selection based
upon BHST/BHIT

* Placement technique

° Oxygen scavenger ahead and
behind

3.1.2. Mix WATERS

Proposed mixing water should always be compatible with the formation, The approved mixing waters
for H,Zero are KC| brine, NaCl brine; or seawater. Mix waters gther than 2% KC| or seawater wiil
affect. pump time and the quality of the final product, and should be checked befare running a'job.

Ggltime, h

10

®. 30 galmigal H2.20

® 20 gavMgal HZ-20

s 10 gaiMgal HZ-20
~—E&xpon. (10 gal'Mgal HZ.20)
—~ Expon, (20 gavMgal HZ-20)
"7 Expon_ (30 galMgal H2-20)

¥ = 1170427
R = 09979

y = 15425025
R = 0.9992

y'=97374c° 0
R = 05867

HaZero™ Gel Tirne Examples.

SW-00-1010 .

100 R

Tomeprature, °c

120 130
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3.2 PERMSEAL

PermSeal service is an environmentally acceptable gelation system desxgned to reduce or plug
permeability to water in hydrocarbon-producing wells. The gelatlon system is pumped as a water-thin
fluid into the isolated water bearing permeability. Tha well is then shut-in to allow polymserization into
an elastomeric gel.

The PermSeal system is a batch biend that is pumped into the formation at rates below parting
pressure. The system utilizes a temperature-activated initiator to induce a phase change from 3 liquid
to a solid at pregictable times. The PermSeal 600 Sysiem. the newast addition to the Halliburton
PermSeal family of well confarmance products, h3s.been designed specifically to reduce production
expenses and re-establish well productivity. Pumped as a water-thin fluid, the PermSeal gel system
reacts in-situ to form a crosslinked polymer mass which can (1) seal water producing and high
pressure zones, (2).minimize waterflood and C0O2 channelling and (3) control gas mlgratlon and lost

. circulation at deviated well kick-off points. Bottomline, PermSeal gel delivers maximum value to

operators seeking cost-effective solutions for matrix or fracture conformance problems. Shut-off gas

oorwater intrusion, PermSeal counteracts the effect of the drawdown pressure, stopping unwanted gas
or waler. PermSeal has been used successfully on the first water shutolf treatment for AO1A. ‘It has,

proven to sustain strength in at hngh temperatures, -and should be considered as an alternative to the

" HyZero™ System.

33 lmschOL U

INJECTROL sealant is-an morgamc material which has proven very successful in forming a
permmanent barrier 1o water in both producing and injection welis. INJECTROL is placed as a water-

thin fluid. which changes to a very firm gel at a controiled time. The initial low viscosity of the {reating °

fluid combined with the firmness of the gel allows for the depth of penetration and strength required
for effecllve matrix sealing.

Zone isolation may be necessary whan treating either a producing or injection well. - Placement

“techniques include packers,.treating perforations, and dual injection and isoflow methods. Matrix
. rates.should be maintained. INJECTROL service is applicable between 60 F and 260 F.

Advantage

‘-« Inexpensive matenals allow large volume treatments.

Matenals are readily available . .
Large volume treatments.give deep formation penetrahon ’ N

The shut-in.time on the treated well is short, ovemight.

"Low viscosity is necessary far ease of penetraticn.’

11
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Mr. Connally E. Means, Direstor
Technical Enfarcement Prognm (BENE- ’I‘)
Office of Enf and Ex al Jysiice ll
U.S, HEaviroomen:al Ptvle:uon Agency

999 18th Street, Suite 300

Denver, CO 80202-2466 ,

Re:  Biere Well Site, Eant Poplar Ol Field: Respoase o E?PA Commems on
Proposad Monitoring Plan

Dear Mr. Mears:

Thank you for.your Masch 28 commerts on Pionozr's Proposed Monhoring Plan
for the Shallow Groundwater, We ngree with most of your commeats and will meke changes
acsordingly. Vudnespecnn a coupie of your commiemia, we want to discuss further the best
approech to pursuc in view of 1echnical feasibility and cost-effectivensss considerutions,
Pioneer's datailed responses to EPA’s comments are set forth below., e

Additional Monitoring Well Locations
Iastaliatinn of Additional Wells

Pioneer agroes sdditional wells in the vicinity of the Biere well would assist in
moeioring the effectivencas of the response action cffort. Pionser is ncgctiming aland
egresment with the owner to aliow unresiricted use of a drill pad sits covering approximately 2
dcres centered on the Biere well. Ploncer proposes to install 4 new wells the perimeter of the 2
scre work ares; nnconeuhormc(busdn(mh, souh, em:mdww) These wells will be
umﬂ:dshorﬂyaﬂu pl ion of the response action program, since the amoum of
aquipmen: and intensity of effort required by the program would create an unacceptable sisk of
damage to eny wells within the ivioediate eres of the Biere well,

1 P'N'R4

Pioneer belycves Izt well PNR4 does hot require replecement at this time, Wed
PNR4 was stoutly constructed and will be a valuable monnonng point to nasess changos in the
shaliow Quaternary Aquifer following the responic action program. Well PNR4 is within
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May 1, 2001
VIA QVERNIGHT MAIL

Mr. Connally E. Mears, Director

Technical Enforcement Proyrem (8ENP-T)
Office of Baforcement, Camplt and Ei
U.S. Environmental Protection Agenty
999 18th Stroa, Suite 300

Deaver, CO B0202-2466 '_

§ Justice

Ro:  Biere Well Site, East Poplar Oil Field: Response to EPA Conunents on
Proposed Monitoring Plen

Dear M1, Mears:

Thark you for your March 28 an Pionrer’s Proposéd Monitaring Plag
for the Shaltow Groundwater. We agree with moit of your commeats and will make changes '
accordingly. With respect to a couple of your comments, we want to discuss Rirther the bes: .
approach 1o pursus in view of tachnical fezslbility and cost-effectiveness conziderations. b
Pionccr™s detailed responses to EPA’S comments are se1 forth below,

Addijtional Monitori gcation
Instalation of. ith

Pioneer agroea additionnl wells in the vicinity of the Blere weéll would assist in
monitoring the effectivencess of the response rotion effort. Pionse is negotiating & land
egreemant with the owner to allow urrestricted usc of & drill pad site covering eppraximately 2
seres centered on the Biere well, Pionser proposes to install 4 new wells et the perimeter of the 2
acre werk area; one on cach of the four sides (nonh, south, east and west). Thesc wells will be
insialled shortly after imp! ion of the resp ec:ion program, since the amoum of
equipment and intensity of effort required by the program woold credte an unzcoeptable risk of
damage to any wells within the immediate area of the Biere well.

Replavement of PNRA

Pionces believes thar well PNR4 does not require replacement-at this time. Well
PNR4 was stoutly consiructed and wil! be o valuable monitoring point to eyscss changes inthe
shallow Quurernary Aquifer following the response nution program. Well PNRA s within
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Mr. Counally E. Mears
Mey 7, 2000 7
Page 2

Seceifis Commenty

Paragraph §; Piogeer d0c3 101 OWN &1y 8QuT,.ieim w il wcnines at the site,

Funhermore, Pionter never used soms of the lined in lhx! 2g7raph, soch as
cilfweter separaiors. We suggest that the languege read “Resp previously operted olf and
gas production facilies tod ixted equip und un'ts (isch ding, b1 2ot Khitod te, the

Birre 1-22 well) in portions of the Ezst. .

Puragraph 8: It would be heipfu] to mention in the AOC thet there are two separnte aquifers in
the study arca, not fust oric within the Quaternary deposits. The ares sround Lhe Biero well
cvalics the glacial Gt uquifer, while the City of Poplar wells acoess the alluvinl squifer. Note
the presence of Culorinated sofvents in the City of Popler wells which clearly do not emznate

o the Bicre well. There iv 00 dzax w suppant it, aad therefore the AQC should avaid implying
thxt Bicro well relezses have affected Ciry wells.

Parageaph 11: Avallablo data supgest thar thers may be a plume in the immedirte ares of the
Biere wrll and » separate plune moving down the valley from sources to the north of the Biere
site. Tho AOC should distingnish berween theso plumes, or a1 least reflect the [act that cerain of
the hits are not suspected to kive been caused by relewses from the Biere well.

Parzgraph 12t mmmnﬂmwdhm&wrMimmdov.uhhmw and
thus the dars can be delared. [FEPA foels thess data itute critical b n,
the Agency should clarify that the datn gtem from wells urrelaed to the Bicro site.

Paragraphy L3, 13 and 16: Ths AOC shuuld claily (hat the Troier well — the “bame sho®
referred to in this paragraph — by not being sed s 1 sowce of drinking water, The ik Opures
citzd in the AOC do not reflecs the lack of eny data shpwing benzene ebove MCLs in wells being
used by resldexs for rinking

Paragraph 24: The fact that there are bydrocarbons tn PNR-4 docs not mean thet thero Is 40
fect of cil “floating on top of the ground water,” There is anly about S feet of permesble gmvel
in the Quatermary placial equifer at PNR-4, and the well only has 5 fect of well screca thas is
positionad uf the very boftom of the Quaternery deposits. When PNR-4 wes first installed traces
of oil were noted, over tdms, small noun:s of brydrocarboas in the ares have migrated co the
PNR-4 well, 20d due to density separation bave displiced the witer in the eolume.

Paregraph 31: There may be clevated temperutures at 3000-9000 feer. However, since there
bas been injection of bot trines from daep production wells across the off fiedd, it is quite
possidle that the sowsce of the brine is th injected fuids from the shnilower zones.
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DIRECTIONS TO THE DRILLING RIG! ONE MILE EAST OF POPLAR MT,
ON HIGHWAY #2 TO BIA #75. THREE MILES NORTH ON BIA #75. ONE MILE

EAST. 1/2 MILE NORTH AND EAST INTO LOCATION.

LOCATION: 1,684' FSL & 851' FWL, SEC.22, T28N-R51E. ROOSEVELT COUNTY.

MONTANA,

ELEVATION: 2 074' GROUND LEVEL AND 2,083' KB,

TOOL PUSHERS: RON Mc(CLEARY (406) 360-0085 & DAMON OWENS

(406) 262-3681,

CONDUCT PRE SPUD MEETING ON LOCATION.,

7:00 AM-20:00

Rig up Faith Drilling rig.

20:00-21:00

Segin drilling rathote.

21:00-21:10

Repair rig lights.

21:30-24:00

Complete drlling rathole.
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PIONEER-OPERATIONS _FAX NO.: 99729693567 —— . 88-13-81 ©82:44R
Ponser DAILY DRILLING REPORT
Resenirees
Canada
e page 2
24.00-24:1S Safely Meeling,
24:15-24:30 Prime lines, level Kelly.
24:30-1:30 AM__[6PUD IN €D 12:30 AM, B/14/01, Drlll 17 1/2° hole.
1:30 AM-3:00 Mhe¢ mud, Gel: 27 sks, Cadar Fibre; 6 sks,
3:00-8:00 Drifl 17 1/2" hoje lo 35' at 8:00 AM. -

Dowell on location al 11:00 PM, 8/13/01.

oy e =) lﬂ

PIONEER BIERE 1-228 MURRAY BROOKS _ 8/14/01




r EROM: PIONEER-DPERATIONS FAX NO.: 99729693567 ©8-13-81 ©82:45A P.B4
Planaser
Planew DAILY COST
Resaurces
_|canada
Ine,
COOE ITEM Description Daily Cost Cumulative Cost
102 [Location Survey
103 _ [She & Road constrestor Dig pi for steel tanks, $2.000.00 $2.000.00
105  |Mod/Demob 1/3 charnjed to each weli, $7.333.00 $7.333.00
144 Fuel & Iubricants
107 Drilling Daywork $1,200.00 $1,200.0Q
108 [Drilling Meterage
109  |Service
110 Beller
111 Camp & Catering
113 Bils
114 [Mud,Cham,Comp, Fluids
115117,918,145 Casing
200 [Tubing
[ 720 |Float equipment
122 Contract serv. & hauling $1,600.00 $1.600.00
123 |Cementing
124  |Directtonal
140 DST & analysis
128 Coring & analysis
129 Lopging & perforating
130 |Testing & Analysis
| 132 |Stimudation
133 Waste handling & Disposal
147 Water $1.400.00 $1,400.00
135 Rentals Traller, water toilels, trach $225.00 $225.00
135__ |Rentals BOP, Hydril, flanges $600.00 $600.00
138 Safety & Environment
137  [Geol. Supervision
138 [She Suporvision $5,000.00 $5,000.0Q
139 nspection
202 |Rodgs
203 [Pump
204  |Retriavable downhoie eg.
208 am. Downhole Eq.
208 |Wellhead $4,700.00 $4,700.00
208-218 Sud. Facilitles
220 verhead 9 120000 ]| § 1,200.00
865 Miscellaneous
TOTAL 5 25.258.00 | & 25,250,00
IO rlil‘
Pionser Biers #1-228 Murray Brooks 8/14/01




F.ROM: .PIDNEER-DPERHTIDNS FAX NO.: 99729693567 p8~-13-81 82:458 P.OS

DAILY DRILLING REPORT

PIONEER BIERE #1
Qof
FAITH DRILUNG. INC. 73' K3 _
PATION @ G0 Camy kO COBT Ly cOOY UM WELL COOT
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6:00 AM-8:00AM [Drll 17 1/2" nole.
8:00 AM-14.00 _ [Mix GeJ & Barite 10 contain water flow. Initlal water flow estimated at 1-2 bbis./min.

14:00-17:30 Plckup 13 3/8" Gukie shoe (0.50"), One 13 3/8" oint (12.609.
ang joint 13 3/8" casing (44.95) and one landing joint (45.467). Run into 59 KB.
17:30-20:00 Clreulate and work casing in an aftempl to gat deepef, N6 Success,
20:00-22:90 Pull & lay down Land|ng joit, stand back full jolnt w/pup foint in derrick,
22:00-23:00 Pickup 17 1/Z° bil, X-over sub and one 8" DC.
73.003.30 AM_|Mix Gol (€5 SKS.). Cedar Fiber (8 sks.), Extondex (1) & Barite (70 sks) in 200 bh|.
mud tapk

}3:30-8:00 AM Circulnte and clean hole.

Baried will send Engineer to perform mud chack today.
BAR set up transfer pump and moved 800 bbis. 180 degree. high chioride water
inlo on site Frac.anks. Ais0 have 1,000 bbls, (resh water in Frac tanks on loc.

W—;——”‘
NEED 7O GET CASING CEMENTED IN PLACE. LARGE WASHOUT UNDER RIG.

Sy

89 Deg. F MURRAY BROOKS 8/115/01
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~F‘lEINEER—UF‘ERFITHZINS FAX NO.: 99729693567 . 88-13-081 B82:46A
Foneer DAILY DRILLING REPORT
Rosowrcas
Cangds
nc
-—_—J Daio—z
Dowell Trucks on location, crew returnsd to Williston &t 8:00 pm, 8/14/01.
Will chip cement out of 13 3/8" gude sho2 and noich bottorn of shoe .
Had aritl 20" of hard fiil (bouiders) o cleanout ta TD.
All 13 3/8°, 8 5/8° S 1/2°, 2 7/8" and wellheads are on location,
A phons message waa laft with the MBOGC office in Billings s notification for
an 8.00 PM, spud in of the Blere 1-22B on &/13/01.
Bob Schmidt, fiekd supervisor for MBOGC was notificd of Rig move in &/11/01.
Ms. Schmidt was op site 8/13401.
T4 1.1 g
PIONEER BIERE 1-228B MURRAY BROOKS B/15/01
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FROmM: PIONEER-OPERRTIONS FAX NO.: 99729693567 98-13-81 ©2:46R P.07

Plopoer

Plore: DAILY COST

Rasources

. Canasa

Ine.

[T cobE ITEM Oescnption Daily Cost Cumulative Cast
102 Location Survey 555550
103 Shke & Road const/restor Dig pht for stee] 1anks. 0.
105 Mob/Demobd 1/§{hamed to each well. $7.334.00
144 Fuel & lubricants
107 {Drilling Daywork $7.150.00 $8.350.00
108 |Orlhing Meterage —

108 |Service Rig

110 |Boiler

111 Camp & Catering

113 [8hs s 1,500.001 3 1,500.00
114 Mud,Chem.Comp. Fluids - 2885001( % 2.685 00
115,117.119,145_ |Casing $ 1,35000 | § 1,350.00
200 [Tubing

120 Float equipment

122 Contract serv. & hauling $2,000.00 $3.800.00
123 |Cementing $ 4500001 8§ 4,500.00
124 __ |Directional

148 DSET & anslycis

128 |Coring & analysls

128__ |Logging 4 perforating

130 __|Testing & Analysis

182 Stimulation

133 |Waste handling & Disposal

147 |Waler 31,400,060 §2.800.00
135 |Rentals Trailer, woter tollets trash $225.00 $450.00
135 |Rentals OP, Hydril, flanges $800.00 $1,200.00
135 |Rentals Frac Tanks & Pump ~ $650.001 % 1.300.00
138 [safety & Environment

137 [Geol. Supervision

138 |Sile Supervision $875.00 $5,875.00
139  linspeciion

202 |Rods

203  [Pump

204 Retirlevable downhoie eq.

205 |[Perm. Downnale Eq.

208 |wellhead $4,700.00

208-218 |Surt. Fecilities
228 Qverhaad $ 115000 | S 2,350.00
B85 |Misceilaneous
TOTAL S 23.885.00 | S 49.783.00 |
2T TE
Pioneer Bisre #1-228 Murtay Brooks T 81si/o09
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ROM® PIONEER-OPERATIO

NS = FAX NO.: 99729693567 . .. 088-14-81 B1:29A

Plorer DAILY DRILLING REPORT
Rescuycas
Cansds
ne.
r. g GavoFCR U0 1
PIONEER BIERE #1-228 71' KB SURFACE 3

ConTRA IO CEPYH YODAY 1 70 Y FROGRERD
FAITH DRILLING, INC. 73 KB 73

TOR @ M MO COOT Danv COBT v WL, CORT
WAIT FOR DOWELL TO DELNER CM|§8,185 $41.865 $81.688
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6,00 AM-8;00AM [Mix Miud, circulate hole,

8:00 AM-10:00 Pickup 13 3/8" Guide shoe (0.50), One 13 3/8° pup {oimt (12.60), ‘
one loint 13 3/8" ca .95') and one landing foint (45.48). Run in to 72" KB.

Shoe ageph ianded (B 82' beiow GL.
10:00:-11:00 Rig Schiumbergar/Dowell, mix & pump 330 cu.ft. @ 18.08/nal

11:00-18:30 WOC mondor water Tiow, [low continues ? an estimated 2 BFM,
18:30-20:15 Pickup & run 80" of 1" pipe. Run in beskde 13 3/8" casing, Cement as follows.
A) Mix & pump 18 bbis. 18#/gal. Slurry w/3.5% Calclum chionde.
B8) Mix & pump B bbis. 17. Sikgal, Densified Cemem w/3.0% Calcium chioride.

C) Mix & pump 11 bbis. 184/gal. Slurry w/S.0% Calcium chlonde.

D) Mix & pump 11 bbis. 16#/gal. Sturry w/B.0% Calclum chioride.

Pumping rates @@ 3 bpm. total of 350 sks. cement pumpgd.

Samples of Dansified Cament set up on surface in 10 min.
Samples of Cemant w/ 3 1/546.0% Calcium chionas would hot pour in 15 min.

Orger 700 sks.Densified Camem and 125’ of 2° line pipe.

80 m F MURRAY BROOKS &/14.01
—py—

P.

82




ROM: PIONEER-OPERRTIONS _ FRAX NO.:

99729693567 .. .__08-14-01 ©1:38A P,Q3
[ Awngrd DAILY DRILLING REPORT

Rastnirees

Caywnda

N

page 2

Mix 200 bbi. Mua tank w/33 sks. gel, 85 sks. Barite. MW: 10.6#/gal wiBS Wis,

Haul 480 bbls. of 34,000 ppm waler 1o Approved Disposal Site.
Have 800 bbis. Frosh water on location.

Theve is 1050 bbis of preduced water In Frac 1anks.

SRWNoR —‘rﬂr
PIONEER BIERE 1-228 MURRAY BROOKS ] 8/16/01




ROM:Y PIONEER-OPERATIONS FAX NO.: 99729693567 . 98-14-01 21:30A
Y |Manesr
Panes DAILY COST
Reeources
Cansda
Inc.
CODE | ITEM Description Dally Cost Cumulative GOSY
102 Location Survey
163 [Siie & Road constrestar Dip pit for steel tanks. $2,000.00
105 Mob/Demobd 1/3 charged to each weli, $7.333,00
144  [Fuel & fubricanis
107 __[Drilling Daywork $7.150.00 $15.500.00
108 [Dniling Meteruge
108__|Service Rig
110 Boiler
111 Camp & Catering
113 |Gas $ 1,500.00
114  [Mud,Chem,.Comp, Fluds $ 5500001} § 8,185.00
115,117.119,145_|Casing 3 1,350.00
200 |Tubing
120 Float oquipment
122 _Contract serv, & hauling §1,500.00 $5,100.00 |
123 [Cementin 3 2360000 | $ 28,100.0Q
124 IDirectional
146 DST & analysis
128 Coﬂm & snalysis
128 ing & perforats
130__ |Testing & Analyss
132 Stimulation
133 Waste handling & Disposaal
147 Water = $2.800.00
13§ |Rentsls Trailer, waler toilets trash $225.00 $875.00
135 |Rentals BOP, Hydril, flanges _ $600,00 $1,800.00
135 [Rentals Frac Tapks & Pump $8%0.00[ S 1.950.00
138 |Sofety & Environment
[ 737 __|Geal. Supervision
138 |She Supervision $875.00 $8,350.00
130 )inspection
202 |Rods
203 JPump
204 |Retrievabdle downhole eq.
205 |Pem, Downhale Eq. |
208 Welihsed $4,700.00
208-218 [Surf. Fecikties '
220 |Overncao [] 1,08500| § 4,345.00
885 Miscellaneous
OTAL #1,695.00 | 688.00 |
e ﬂ£ - =YY
Pioneer Biere #1-228 Murray Brooks 8/18/01
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PIONEER
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FAX TRANSMISSION
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To: Narwgl) 11)/9}/2 (EM)—bz.)ue,a Date: #-,7-0/

Fax# 3p3_ 348 - 409 Poges:
From: /). BUR />oue.<’_

4 , including this cover shect.
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¥RQM: PIONEER-OPERATIONS - FAX NO.: 99729693567 . 88-15-01 ®85:12A P.02

DAILY DRILLING REPORT
PIONEER BIERE #1-22B 71' KB SURFACE — 4
Tow OEPTH YODAY ¢ TYD DCOTN YES TERDAY MAOGREES
FAITH DRILLING, INC. 73 KB 0 73
KATION @ R0 CWM Mup CO8T DaslY COGT oind WELL CORT
$1,200 $51,875 $142,188
T y M—Wb‘—r__‘ﬂ—
A 10.8( 85 7
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70 e emned

P{maxr g TYWE - X STROKE rau- Y L jpavos AvOC AL0W DUMP P8 @ RATE
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up Lo ™ Me110 Wy ~} cC 1 e o DEN EPP FRAC GRAD OF In BIWALE
v g T o : s (e F——
; 1 Y. e ] =T y i
412 | FH | E — ——

8:00 AM-5:00AM |Wat for Schiumberger 10 dellver Denaifred Cement. Run in 50' of 2 line pipe.
8:00 AM-10:00 Ig SchiumbamenDowell. |{old Safety meeting.

10:00-10:45 Mix and pump 70 bbis. Densifled cement @ 17.Sd/gal w/3% cajclum chiaride.
Pumped at average of 5 bpm. Stop pumping water fiow started immediatefy,

10:45-11:00 Prep to pump Densitied Cement w% calcium chioride.

11:00-11:15 Mix & pump 29 bbis. Water fiow coptinues immediately after pump shuts down.

11:15-12:00 Discuss nexd step. .

12:00-12:45 ) Mix & pump 18 bbis. 17#/gal. slurry w/3.0% Caicium chionide at 5§ bpm..

C) Slow rata to 1.0 bpm for noxd 20 bbis. siurry.
Pumped total of 750 sks. Densified cement w% caiclum chionde.

12:45-20:00 Yvait on second loads of 750 sks. cement o be delivered.
20:00-22:00 Placo 60° of 1° pips beside 13 3/8° casing. lie in Dowell. Bim.g% 46

iace 50°' of 2" pipe paraliel 10 13 3/8” csg. Water flows from 2°. Bim.¢ 38'.

)
80 Dep. F | MURRAY BROOKS I 8/17/01




FROM: PIONEER=OPERATIONS

FAX NO.:

99729693567 88-15-81 ©05:13R
Ploness
Hones DAILY COST
| Revouress
Canada
ne
CODE TEM Descnption . Daily Goat Cumulative Gost
102 |Locstion Swrvey —
103 [She & Road const/regtor Dig pit for steed tanks. $2,000.00
105 [Mob/Demob 173 charged to oach well. $7.333.00
144  |Fuel & lubricants
107 _ |Dnlling Daywork $7,150.00 $22 6850.00
108 [Dnfing Meteraga
108 [Service Rig
110 Boller
111 (Camp & Catering
113 8its S 1.500.00
114 Mud, Cham,Comp. Fluds 1,200001 S 8,385.00
115.117,110.145 |Casl $ 1.,350.00
200 Tubing
120 |Flost equipment
122 [Contract serv. & heuling $1,500.00 $8,600.00
1%% iComenting 38,00000( $ 64,100.00
1 Dirsctional
148 OST & analysis
128 |Coring & anaiysis
129 |Logging & perforati
130__ |Testing & Analysis
132 Stimulation
133 _ |Waste handiing & Djsposal
147 [Waber $1,500. $4.300.00
135 [Rentals Yrafer, water tollots.\rash $225.00 $875.00
135 _ [Rentals 80P, Hytril. langes $800.00 $1,800.00
135 |[Remals Frac Tanks & Pump $850.00) $ 1,850.00
138 Safety & Environment
137 {Gedl. Bupervision
138  |Site Supervision $875.00 $7,025.00
130 [inspection
202 Rods
203 Pump
204 Retrievabie downhole og.
205 ]JPerm. Downhole Eq.
208 Wellhead $4.700.00
208-218 [Sur, Faclimes
220 |Ovemesd 247500 [ 8 8,820.00
885 Miccallaneous
[TSYAL 310750518 142,188.00
A
IPionear Blore #1-22B Murray Brooks 8/16/01
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page 2

FAX NO,: 99729693567
.. I;';; DAILY DRILLING REPORT
Resoirces
Canatts
Inc.
Hn:nmng Rlg Schlumberger. Hokd Salety meviing.
22:15-22.30 Pump 200 sks. Denslfied cement w/3% calcium chio

Fde down 1" lin® _pipe.
During cementing operation, water flow was 40 Dol./hr, Allow waler 10 continue to flow.

22:30-5:00 AM

. Cement begins to flow out of Rathole. Shut in.

5:00-8.00

Appear 1o have camam cover from 30' (est.) to surface.

Rig Schiumberger. Hold Safety meeting. Pump 100 sks. ensiod coment down 2" line

Well now owing water @ 40 bph from the Rsthole.
WOGC.

Haul 300 bbis. of 34,000 ppm waler {0 Approved Oisposal Site.

Have 1,400 bbis. frash water on location.

There ks 1500 bbis of producad water in Frac tanks.

Added 2 more Frac tanks.

IPIONEER BIERE 1-22B lMURRAY BROOKS

—

8/17/01

P
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PIONEER

NATURAL RESOURCES

FAX TRANSMISSION

S20S N. O'CoNNOR BLvD., STE. 1 400
IRVING. TX 75039-3748
Fax: 972/969-3567

0
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Fax#: 3p3_ 3/a - ¢a09 ‘ Pages: X", including this cover sheet.

From: [‘),(_ BuUR />oueL ’

Subject: B z0p # [-£5.8 - bﬂmy D/a/u.u)e Repre r
COMMENTS:
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.FROX':§{ PIONEER-OPERATIONS

FAX NO.: 99729693567 88-18-91

Plormer
Nanars)
Resource®
Cannia
e

DAILY DRILLING REPORT

PIONEER BIERE #1-22B

a7114n

FAITH DRILLING. INC.

73

TION @ &

a L]

10.¢

Clans WELL Gaart
160,503

——

NA

EMSCQ D-300 [5.5X 14 70
] WA K STHORE W
VF'%H
1 17.9| HTC 1

ROve rvap FAC @ NATE

MEYS

-y
RR 18 0

WY (7] (3

D Lac
TA

41/2

FH | E

2

14" 0C & 4 8UB

-ﬂﬂw oD

.00 AM-10:00A

WOC

10:00 AM-13.:00

Jackhammer cament out of celiar {0 accommodate BOE,

13:00-15:00

Cut off 13 3/8" landing jt., weid on 13 3/B" collar to casing. The 2" line pipe,

running parailel 1o the 13 8" begins o flow hol water efter remaining siatic.

15,00-18:00

Weid on 13 2/8" collar 1o casing.

[18:00-18:15

18:1 5-5:00 AM

Rig Schium

] berger, conduct Safety Mlg. “Mix & pump 10ti. Cement down 2° pipe.
Install Hydril, flaw nipple 8 cutolf 2" line pipe, weid cap on T weld flo nippie.

:00-5:30 AM

Try to pull Kelly from Kelly 80ck, pump on kelly, no success. Keily cemented in.

5-30-6.00 AM

Rig Schiumbemer, conduct Safoty Mig.

Run 40 of 1° pipc down {he outside of the rathole. Mix & pump 8 bbis. cament

down 1" pipe.

**Note: When 1 bdl, Cemnent was pumpsd downt the 2" line pipe, 40 bdi./Mr. water

80 Deg.

flow quit coming up the outside of the kelly sock.
l 8/18/01

o
F I MURRAY BROOKS

d E652-1/24/€0€
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#Rom 4 PIONEER-OPERATIONS - FAX_NO.: 99729693567 e e - . . __98-18-81 @7:15A P_.@6

Hwrerd DAILY DRILLING REPORT

R casrems
. Canada
= page 2

Hau) 680 bois. of 34,000 ppm waler o Approved Disposal Site.
Have BOO bbis. fresh water on location,
ere is 1185 bais of produced water in Frac tanks.

Dana Buckies with Environinental Healfh and Safety visiled fhe lease fo investigate_
a repont that we were dischurging “yellow stufi*. He was on location 8/16/01.

e
PIONEER BIERE 1-228 MURRAY BROOKG I 8/18/01




FROri-f\‘ PIONEER~-OPERATIONS FAX NO.: 99729693567 .. 88-18-01 87:13R
Pancer
e DAILY COST
Resources
Canada
nc.
CODE ] ITEM Descripiion Daily Gost “Cumuiative Cost
102 L op Survey
103 _ |Site & Road const/restor Dig pit for stee! tanks. $ 118.00 2.115.00
105 |Mob/Demob 1/3 chaigea 1o each wel. 7.333.00
144 [Fuel & lubricamts
107__ |Drilling Daywark $ 7.150.00 29,800.00
108 __ 1Dnliing Metorage
100 Service Rig
110 Bailer
119 Camp & Caterin
313 [Bns 1,500.00
114_|Mud.Ehem.Comp. Flulds 8,385.00
115.117. 119.145 [Caslm 1.350.00
200 Tu
120 Fioat equipment
122 Contract serv. & hauling $1,800.00 $8.400.00
123___|Cementing s 8,350.00 79.650.00
126 |Directionn|
148 [DST A analysls
1§§ Coring & analysis
129 a A
130 |Testing & Anaiysis
112 |sumuistion
123 |Waste handling & Disposal
147 |[Water 4,300.00
135 [Rontals Tradler, water tolists.trash | $ 225.00 900.00
135 antals BOP. Hyd, flanges [ 600.00 2,400.00 |
135 |Rentals Frac Tanks & Pump $ 750.00 2,700.00
138 [Safety & Enytronment
137 Ge0). Bupervision
138  |Site Supsrvision s 875.00 7.700.00
138 [inspeciion
202 |Rods
203  lPump
204 |[Retevable downhole eq.
208 Perm). Downhnle Eq.
208  [Wellhead 4,700.00
208218 |Gurf. Facikties
28 |Overmead $ 1,000.00 _8,970.00
885 MisceNsneous
AL T3 20,605.00 | 168,509.
Taco e
[Pioneer Biere #1-228 Murray Brooks 8/18/01

P.8




r 'FROM : -
1, JPIONEER-QPERATIONS ...FRX NO.: 99729693567 88-18-081 B7:138 P.@2

| & b ” DAILY DRILLING REPORT
Rescurcas
Ganada
J ine.
[ — ST
l PIONEER BIERE #1-228 SURFACE 8
‘ STET 3 e
FAITH DRILLING. INC. 73' KB e
‘ TICN @ GO Ul pID COBT DALY CONT r\lﬂ [/ 4
10,350 15,540 $186,043
( R =
TAinowre) | 10.4| 48 ?
‘ P6 N N av.5C ATE
| EMSCOD-300 {5.5x14 _ | 70
‘ Plwnas @ TYoE UNGR & STrok [T VEL rw» w.og SL0w AAF FRE g WATE
N/A
’ ] CILT "meFEW: 1) L] [
| : 2 |12.25|HTC|HP11J|EB2482]| 14 | 73 olo 0
IV []5 44 T YQ vy Q Af] Qxc B D P FRAC CRaD n
Ta
'I a AT a - MU pa T
l 1) ( 1V J
4172 FH E o WP |
| 18T
| %ﬂm—‘ ' — |
{ .
" 32 1-6" DC & 4' SUB |
] J
B 2R SRR .- e | o - —p——1Y |

| T

6:00 AM-8:30AM |Rig down Schiumbergar_ Order 3.5 Power Swivel, Pickup 12.1/4" bi & 2-DC's.

‘ 8:30 AM-14:00 _ [Wait for Power Swivel. Call Weatherford 1o provide Qperator far Swivel.
, 14:00-15.00 Rig Swivel, call for 2-7/8" cables, a second Stiff Arm, Tumbuckies & 2° fittngs. |

15:00-21:00 Walt for Equipment.

21:00-3:00 AM _ [Rig up equipment.
3:00-3:20 DOnill out 2 of cement. cleanout ' of (iil, well filows water. Shut in.

Cal lumberger and Baker.
3:30-8:00 AM Mix mud and wait far Sorvices to amvive.

2 Dog £

7 FewEr
MURRAY BROOKS l 8/10/1




JFROM: PIONEER-OPERATIONS _ FAX NO.:, 99729693567 - __@8-18-01 ©@7t14A P_.03
. [Fones DAILY DRILLING REPORT

Rascsrese

Caneda

ne,

_pogo 2

Hau) 750 bibts. of 34.000 ppm water to Appraoved Disposal Site.
Mave 750 bbis. frash water on location.
There [s 400 bbis of produced water in Frac tanks.,

STy *W
PIONEER BIERE 1-228 MURRAY BROOKS | 6/18/01




s FROHM 3 PIONEER-OPERRTIONS FAX NO.: 99729693567 . 08-18-01 B7:14R
“[Pormer DAILY COST
Resources
Caimmin
e,
CODE ITEM 1Deacription Daily Gost Cumulative Cost
102 (Loca Sury
103 _[Shte & Road constirestor __|Dig pit for steel tanks, $ 2,175.00 |
105 [Mobd/Demob 1/3 charged to each well. 3 7.333.00
144 {Fuel & lubricams
107__|Drilting Daywork 0 7.150.00 | $ 38.050,00
108 Driling Metersge
109 |Setvice Rig
110  |Boiler
111__[Camp & Catening
113 |Bhs 1,50000] § 3,000,00
114__[Mud,Chem Comp. Fluids S 1,000.00 | § 1038500
115,117.119,145 |[Casl 8 1,350.00
200 u
120  |Float eguipment
122___{Contrea serv. & hauling $1.050.00 $6,450.00
123 _ |Gememing $ 78,850.00
124__ |Olrectional
148 [DST A analysis
128 [Coring & analysis
129 ing & perfsrating
130 esting & Analysis
132 |Stmulation
133 |Waste hanaling & Disposal
147  [Water 4,300,00
135 Remals Trailer, water.toilets tmsh | § 22500 | S 1,125.00
138 entals BOP, Myanl, Nlanges $ 800.00 | $ 3,000.00
135 |Rentals Frac TanksTﬁ:?np [] 750.00 | S 3.450.00
135 [Rentals Power Swivel $ 1,000.00 1Q00
122 |Contract sarv. Swivel Operator $ 850.00 850
188 [Safety & Envimnmemnt
137 | Geo). SBuparvision
138 |Shte Supervisian ] 87500 [ 8 £.375.00
139 [r_ripeclim
202 |[Rods
203 |Pump
204 |Reirievable downhole eq.
205 Perm, Downhole Eq.
208 |Wellhead $740.00 [ 3 $,440.00
208-218 [|Surf. Fadiitias |
2% |overnead $ "~ 78,070.0D
885 |[Miscallanecus
- _rmm!AT s 16, 185,043.00
N
Pioneer Biere #1-228 Murray Brooks 8/18/01




‘ 3567 08-18-081 81:32R
) 'FRON: PIONEER-OPERRTIONS FAX NO.: '3 269 67 -

PIONEER

NATURAL RESOURCES

FAX TRANSMISSION

S203 N, O'Connanr Buvp., STE. | 400
IRviNG, TX 75039374060
Fax: ©972/669-3587

. o4
To: Narwa) disen (£ PA)- Deoves Date:  #-)x-0/
Fax #: 303- 3/a - bd.04 Pages: 4 |, including this cover sheet.

From: 4, Bupe Dover

Subject: B/éee_ # (-da B — /.Sﬂlty Dﬂ/&cux ZEMT‘
COMMENTS:

.81




-18- 132R
‘FROr; PIONEER-OPERATIONS FAX NO.: 99729693567 es-18-81 @l
I: Plonear

! e
| Nrwra) DAILY DRILLING REPORT
} Rosowroos
. Ganads
; (ne.
(ry (A g.oe = )
PIONEER BIERE #£1.22B 71' KB SURFACE 7
o0 TRACTOR BILTH [] T YERVEA! PROGATS S
FAITH ORILLING. INC. 73' KB 0 73
| EATWON [ *u CuUt) fs0 cont omiLY cosY U M. caaT
Drijl out comam, $10,350 £21,160 $207.783
c—- (S, 8 E ol N vrs) ong T
Tinowse!| | 9 | 28 7
) . VEL o vy oW W—J‘
EMSCO 0-300 |5.5 X 14 70
a7 WA @ TYPE UINER X §TRONE =] MNP r&ﬁ"ET AvOP AV SOW FUMP A8 § RATE
N/A l
v WA TR CalOBm mqv o MWW
2 |12.25|HTCIHP11J|EB2482] 14 | 7% 0] o 0
BAo0 |REPTN ROW]  [pod 0 G Tt T T I pa g
OATA
o0 WT AWt - MO LO WA wAGT KR
v 25} [>-~ g (X772 g (0 T ; o Tee
412 FH 3 amr wap
INV IMOG TEEY
o
O 2]
3T 18" DC & ¢' SUB
Wn —NE -4 g . L1 - g
] ]
g %" y=Tu- pa— L
8:00 AM-9:00AM [Lay down Power Swivel, set back collars,
9:00 AM-11:00AMIPickup Baker 7" Inflatable Packer, fun in on one joint of 4 1/2* DP. Set @ 32' KB,
11:00-12:00PM__[Hook up Schiumberger, try to inflate packer, no success. POOH.
Replace setting valve jn Packer & run in hole, pressure up, would not set POOH.
12:00-18:00PM jWah on Packer,
18:00-18:30PM__ JRun 7" inflalable Packor, set same,_put 250 ps| on backside, pump 17.5#/gal,
cement w/3% calcium chioride. Pumped 350 sks. (76 bbis.siuny) @ 4 bpm. siow
10 1.5 bbl./min for last 5 bbis. Displace w/3.0 bI5. Fresh water.
18:30-2:30 AM___{WOC. Rig Power Swivel to stand in Dermick. Lay down cutoff Kelly.
2:30-3:.00AM Puil 7° Inflatable Packer. Tag cement @ 38",
3:00-5:.00AM Pickup collars. break bit sub, Float would not fit in sub, trip in w/dh, bit sub, 1-DC.
5:00-8:00AM ckup power Swivel, prep 1o drill cement.
ReEATIER O CRGAVIZaA, E\‘:
80 Deg. F MURRAY BROOKS . 8r20/01%
Io"d . E6S2~-124/€0€E S>00.48

N A244Nly VES:S0 TO-02-6ny®



SAN004g N Aedanu wwg:-<o 10-02-6ny

- - P
l'FRDNj PIONEER-OPERRTIONS FAX NO.: 99729693567 es-18-01 21:33R
7
| Plormet DAILY DRILLING REPORT
‘- Rusources
' Canada
ne. page 2
Haul 150 bbis. of 34,000 ppm water fo Approved Disposal Ste. Cum (o Date: 2,350 bbls.
Have 500 bbis. fresh water on location,
There |s 800 bbis of pracluced water in Frac tanks.
FURYY ) [ o
PIONEER BIERE 1-22B MURRAY BROOKS 8/20/01
EO-d E682-122/E0¢

.03




- - Q1 :33AR P.04
s FROM: PIONEER-OPERATIONS FAX NO.: 99729693567 es-18-8l
T ey DAILY COST
i Ramoisrces
! Canamle }
4 {118 ’
.' CODE ITEM Description Dally Cost Cumulativo Cast
102 Location Survay I
103 __|Site & Roed constirestor __|Dig ¥t for stoel tanks, 750,00 2,865.00 |
105 [Mob/Demab 1/3 chaged (o 6ach wsll. 7.333.00 ‘
144 Funl & lubricamts
107  |Drilling Daywork $ 7,150.¢0 A4,100.00 "
108 Drilling Malerage
109 Selvics ﬁj_ ’
110 Boiler
111 |Camp & Catering ‘
113 _IBits s ~ 3,000,040 |
114 [Mud.Chem,Comp. Fluids L] 10.385.00 ’
115.117.119,145_ [Casing $ 1,350.00
200 _|Tubing 1
120 Float equipmem t
122__[Contract serv, & hauling $£500.00 $9,850.00 l
123 |Cementing $ 76500019 87,600.00 ‘
124 [Directional
146 |OST 8 analysis
128 |Coring & mnalysis
1290 {Logging & orab ‘
130 Testing & Analysis
132 Stimulation
133 ]Waste handling & Disposal 5
147 YWater $ 4,300.00 |
135 |[Rontals Traller, water,toilets trash | § 225.00 ] $ 1.350.00 |
135 Rentals BOP, Hydril, flanges ] 800.00 | § 3.800.00
135 |Rentals Frac Tanks & Pump $ 75000 S 4,200.00 ’
13§ |Rentals Power Swivel s 100000 [§ 2,000.00 f
122 |[Conirsd serv, Swival Operator $ 850.00 | $ 1,700.00 1
l
|
136 |Safely & Environment l,
137 Geol. Supervision
188 |Sito Supervision 3 87150018 9,050.00 |
139 inspecton '
202 [Rods
203 [Pump
204 Relrievabie downhole &q.
|__Z05 _[Perm. Downhole Eq. }
208 [Wollheag $ 5.440.00 ;
208-218 |Sur. Fecijtios }
228 Overhedd $ 100000} § 9,580.00
ges Miscellaneous ’{
|
;;5‘[!& 3 21.15W§ 207,783.0 ‘
mk [ U T&
Pioneer Blote #1-228 Murray Sraoks 8/20/01
2o-d £E6S2~-1£LL/€E0E EX00ug "N ABAdNW VPS:G0 10-02-6ny




*FROM:. PIONEER-OPERATIONS FRX NO.: 88-19-081 B81:86R P.0O1

PIONEER

FAX TRANSMISSION

5205 N. O'Cennor BLvp., STE. | 400
laviNne, TX 75039-3746
Fax: 972/969-3567

To: - NArwa) ises. (EPA)DE,.)VM Date: §-2/-6/
Fax#: 303- 3/150.- ¢p 409 Pages: 4 , including this cover sheet.

From: a)/LBU/?_ Doug.&

Subject: Bl&ﬁ.é_ />4IL‘7 A‘EpoLT—

COMMENTS:




"FROM:- PIONEER

-OPERATIONS

FAX NO.: 99729693567

DAILY DRILLING REPORT

@8-19-81 ©1:87R _P,Q2

FAITH DRILLING, INC.

71'KB

TION @ A

Run 9 5/8" casing.

RATA I owuNE

8.5

N

P

N/A

2_[122%

' _{EMSCO D-300
[ X

HTC

JcuM Mip SoRT lr-.vm”

$20,880

MUD L\ DG IBRPTH
TA

41/2

Tcmn
3z

10N

18°*DC A 4'SUB

e = — -~
| ] | { L |
JLo L e Lvss

B:00 ANE7.30AM_|DRil comant fram 38 10 65':

7:30 AM-10:00AM Rearrange power swivel ines.

10:00.20:30PM  |Dnil 12 1/4° hoile to 258' KB. Mix myd.

20:30-21:00 Circylats hols.

29:00-21:30 Survey @ 240', one degrea.

21:30-23:30 Pull awt of hole,

23:30-1:.00 AM _ |Rig to run casing.

1:00-3:00 AM Bakarloc § §/8” Quide shoe, run joint #1.

3:003:45 Run {oint 82,
13:454:15 Run {oint 3.

4:15-5:25 Run loint $4.

5.25.8:00 Run joint #S.

80 Dep. F

™

MURRAY BROOKS

| &8/21/01




"FROM:* PIONEER-OPERATIONS FAX NO.: 99729693567 i 88-19-81 ©1:87A P.B3

it DAILY DRILLING REPORT

Raaources

Canada

Ins. pgig "

Haul 320 bbis. of 44,000 ppm water to Approved Disposal Sie. Cum to Date;: 2,670 bbls.
Have 1,500 bbis. fresh water on location.
There is 1100 bdis of producad water in Frae tanks.

PIONEER BIERE 1-228 _ |MURRAY BROOKS B/21/01




“FROM:” PIONEER-OPERATIONS FAX_NQ.: _99729693567 Sus, ”‘_43958;19-_-_3_1 81:97R
Plonear
Fiarrmst DAILY COST
v {Resoureas
Canada
ne.
CODE ITEM Descrption —_ Dally Gost Cumulative Cast
102 Locsation Survey
103 [Site & Road const/tastor Dig pit far steel tanks. 3 75000 [ S 2.885.00
105 _|Mob/Demob 173 charged to sach well. ) 7,333.00
144 Fuel & lubrtcants o
107 Drilling Daywork $ 7,150.00 ] 51.250.00
108 Drilling Meterage
108 [Service Rig
110 Boller
111 Camp & Ceatoring
113 Bits 3,000.Q0
114 [Mud,Chem,Comp, Fluikis $ 3,321.00[§ 13,780.00
115,117,110,145 [Qsl_ngi 370000 $ 5.050.00
200 _ |Tubing
129 Float equipment
122 Contract gerv_a hnullng $1.200.00 $11,150.00
123 Cementing [] 87 .600.00
124 Oiractional
148 DST & analysis
128 Coring & analysis
129 ing & ﬂiﬁg_
130 _[Testing & Analysis
132 Stimulation
133 _waste handiing & Disposs!
14 Waler ] 50000 | 9 4,800.00
1385 antals Traller, watar,tollets.trash | § 225001 § 1.575.00
138 Rentsls BOP, !_-Erill ﬂanies L 80000} 8 4,200,00
138 Renmals Frac Tanks & Pump S 750.001 % 4,950.00
135 |[Rentais Power Swivel 3 1,000001 $ 3,000.00
122 |Centract cerv. Swivel Operator $ 1,700.00
138 [Safaty & Environment
137 Geol. Supervision
138  |Site Supervision $ 67500} $ 9,725.00
138__ }inspaction
202 Rods
203 Pum
204 Ratriavable downhois eq.
205 [Perm. Downhole Eq.
208  |Weliroodg 3 5,440.00
208-218 [Surt. Focilities
229 Cvemead $ 1,000.00 | $ 10,560.00
885  |Miscellaneous '
AL [ 20,881 &4 S 227,048.00
~ Ay =
Pioneer Biere #1-228 Mdurray Brooks 8/21/01

P.B4

P.O3




j 8-20-81 911388 P.0O1L
.FROM: PIONEER-OPERATIGNS p8-2

[ 4

PIONEER

NATURAL RESOURCES

FAX TRANSMISSION

5205 N. O'CoNNeR BLvo,, STE. 1 400
IRvING, TX 7850239-3740
Fax: 972/969-3567

To: - /\/nr#ﬂQ &)/g&/& (gpp) Deovegr Date: P-a2-©/

Fax#: 303_ 35 - ¢ 409 Pages: 4- | including this cover sheet.

From: a)/LBUA Aaus-»@

Subject: Biep & b4/¢7 42/’0&7—

COMMENTS:

A/K}n}ﬁ,.):

7 #ANKS

A)/L.Eq/i Am{éj




81:38A

JFROM: PIONEER-OPERRTIONS FAX 'HQ._:_.'_9272969356? Sus, ”*_‘8339.2’0-01
2 [ DAILY DRILLING REPORT
Rasources
Canaxty
.
PIONEER BIERE #1-228 240' KB SURFACE
TOR P TROAY | TVO - PROGREHG
FAITHM DRILLING, INC. 288 KB 0
REaY DN @ SR QM MUD COST DALY coiY Gl WELL cpaT
Nippie up 9 5/8" casing. $22.179 73,488 2687.740
. P/ N T M| g
T 8.5 ] 41000
Y Taaan Av-DA AV-PC o ATE
* |EMSCO D-300 |s.5
W @ TYPE URah X aTRORE | [aw [ ane  pre NG VR [av.0R Av-o SLOW PUMP PRD @ RATE
N/A
; 1T m@mmmm—w'am——‘
2 |12 25/HTC{HP11J|ED2482] 14 73 238 187 | 14| 13| 101120
up CEPTH MAD Wt RCC Q 10 (-1 S DEW kpo FRAC QRAD fop m ALl
TA
T, Y = " Fﬁw (TICCE [EYn 3 {
7 TEvaTH Fﬂ!ﬂ-__'
A12 | _FH E nst A
(3] D«iﬂ'ﬁr
.
(]
16" DC & 4’ SUB
T - o > o " X
1l . ] ) |
= B (L had 1 o =] 8
6:00 AM-12:00PMICirculate B 5/8° casing down to 240" KB. Mix gel sweeps.
[12:00 -15:00 PM_|Circulate casing. Canduct safety meeling w/Schiumberger & Rig crow.
15:00-15:30PM  [Mix & Pump 350 sks. of Class G w/2% calcium chloride. Tolal of 75 bbls.
) Clrculete out 35 bbis. of cenient 10 pit. Shut in as water flow begins st @ 5-10 bph.
rate.
15;30-18:30 WOC. ’
19:30-20;00 Tle Schiumberger imo Z° valve on 13 3/8" casing & pump 200 sks. Class G (40 bbis.
3% caiclum chioride down the 8 5/8" by 13 3/8" annulus. Pressure @ 50 psi. ‘
Olisplace w/d bbls. Fresh water and shut in.
20:00-4:00 AM __[WOC.4& begin nipple down. Clean mud lanks & fii] with produced water.
4:00-8:00 AM Remove 8 5/8* landing joinl. Caftihué 1o nipple down.

CRLC 70C 72 Jc

*wBlense note: Today's cement costs Include $28,141.00 for 2,000 sk, 50-50 poz.

Mad 750 sks. Bariod Zeogg delivered.

80 Dog, F

delivered {o location,
| 8/22/01

MIJRRAY BROOKS

o3




.FROM: PIONEER-OPERATIONS FAX NO.:__ 399729693567 ———s s ‘_ch’-‘Z,B-Bl 81:39A PP..%32

Plonear DAILY DRILLING REPORT

Naturs]
Reseurons
Canmia

- pege 2

Haul 780 bbis. of 44,000 ppm water to Approved Disposal Site. Cum 10 Date: 3,450 bbls.
Have 500 bbis. fresh water on location,
Thera is 820 bdls of produced water in Frac {anks.

Power Swivel charge @ 500.00/day siandby only.

1 43
PIONEER BIERE 1-22B IMURRAY BROOKS 8r22/101
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|

- T - ~-20-01 81:39AR
.FROM: PIONEER-OPERATIONS - FAX NQ.: 93729693367 "'303/771-2?9‘%“’% i
N (perd DAILY COST
Raaagistas
Catada
Inc .
CODE ITEM Description Dally Cost Cumulative Cost
102 Location Survey
103 [SHe A Road const/restor Dig pit for steel tanks. $ 2 885.00
105 Mob/Demob 1/3 chamed to each well. $ 7.333,00
144 |Fuel & ludrcants
107  |Dalling Daywork $ 7.150.001 s 58,400.00
108 __ |Oritting Meterafje
109 Sorvica Rig
110 Boller
111 ICamp & Catering
113  |Bis [ 3,800.00
114 [Mud,Chem,Comp. Flulds $ 042000 $ 22,176.00
115,917,118.145 JCaslm S 370000 | $ 5,050.00
200 JTubing _
120  [Flomt equipment $ 1.050.00 | § 1.058.00
122 __[Contract serv. & haullng $1,200.00 $12,350.00
123___|Cementing $ 43,815.00] $ .131,215.00
124 _ |Directions|
148 DST & analysis
128 [Coring & anglysis
755 Copeing & pertoretig
130 Testing 8 Analysis
132 Stumuiation
133 ___[Waste handling & Disposal [] 525008 525.00
147 [water $ ~4,800.00
135 |Rentals Trailer, water.toilets,irash | § 22500 8 1.800.00
13§ Rentals BOP, Hyclnl, langes 3 800,00 | 5 4,800.00
1 Rentals rac Tanks & Pump $ 750.00 | § 5.700.00
138 Rontals Power Swivel $ 500001 $ 3,600.00
122  |Contract sarv. Swivel Operator $ 1,700.00
138 |Safety & Environment
137 Ggol. Supervisian
138 Site Supervision [ 875.00( $ 10,400.00
139 nspection
202 |Rods -
203 |Pump
204 Reirevable downhole eq.
205 Perm. Downhole Eq.
200 Welhead $158500] 3% 7,025.00
208-218 |Surt. Facilties
229 Overheod S 3,475.00 | § 14.035.00
685 Miscailaneocus
!TGTAL 3 73 488. T 207,796,
WA(S
JPlonoer Biere #1-22B Murray Brooks 8/22/01

=
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)
FROM;

PIONEER-OPERATIONS FAX NO.: 99729693567 , 98-21-91 81:13A

PIONEER

NATURAL RESOURCES

FAX TRANSMISSION

5205 N. O'Connor Buvp., STE. | 400
IRVING, TX 75039-3745
Fax: 972/969-3567

To: - Naruad briser (Epp) Desvgn Date: §-33-0)
Fax#: 203- 315.~ ¢ 409

From: [()/LSUL /_)aveﬁ

Pages: 4— | including this cover shect.

Subject: B,ep e 4}4&7 Aepoe+

COMMENTS: .
Qarwsd - LBl Supoe (wop Bodd. Drwi e Husa>
MMQ&.&EM_&_@__LM 70147/

: [JIL Byl [\m}&&,__ﬁ

P

.81
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PIONEER BIERE #1-228
oo TG

FAITH DRILLING, INC.

D e A ——

_88-21-081

21

OFR FAT Ow @ kD

Drill 8 3/4" hole,

e Wil Qe

OATA I o, 5 8.8

55X 14 70

N [0
S3550 | 18

+ D

4172

FH E

iP Y <y

240.28° |Bi. Bit sub, 8-DC's & X-over,

mwlu— ]‘-rw—l -5 | L

Ty

"00 AM-16.0 ippte oown, install § 5/6° wellhead and nippie Up.
14.00-15:00 Rig Schiumberger Wireline, run CBL from 187" to 40°, ag down. Good bond.
15:00-17:15PM |Compiete nippie up.
17:15-18:15 Pickup bit, bi2 sub, DC's.
19:15-20:45 Teaz BOE 10 500 psi, repair leaks.
20:45-23:p0 Drill shoe joim & shoe.
23:00-8:00 AM  [Drill 8 3/4" hole.
e

90 Deg.

F l MURRAY BROOKS

| 8/23/01

t15A |

"o

.82




DAILY DRILLING REPORT

———y -+ - ___8B-21-81 B1:16A

page 2

Maul 79S bbis. of 44,000 ppm water 10 Approved Disposal Site. Cum to Date: 4 245 bbls.

Have 1,500 bbie. frech water on location.

There is 220 bbis of produced water in Frae tanksa.

mu. 1Y

PIONEER BIERE 1-22B |MURRAY BROOKS

| 8/23/01

P

.83




FAX MNO_:

99729693567

L NEER-OQFERR]T — — .- FRE NO.: _ ——— -+ = —--BB-21-81 @1:16R
Plonesy
Nare ] DAILY COST
Rt reas
Canmda
= |
CODE TTEM Descrption ~ Dally Cost Cumulative Cost
102 Laeation Survey
103 |SHe & Roed const/rastar 'pit far steel 1anks. $ 2,985.00
105 Mob/Damob — 1/3 chamed {6 cach wall. 3 7,333.00
144 [Fuel & ubricants
107 Drifing Daywork $ 7150.00( $ 85,550.00
108 niling %ﬂem]a
109 [Service Rig __
110 [Boller
111__[Camp & Catering
113 its $ 3,000.C0
114 .Chem,Comp. Fluuds $ 3268001 $ 25 445.00
115,117,118,145 _|Coaing S 5,050.00
200 Tubin
120 Filost equipmem $ 1,050.00
122 [Comraet serv. & hauli $1,600.00 $13,950.00
123 Camenti t ] 131,215,800
124 |Directional
148 DST & anslysis
128 |Coring & analysis
128 |Lopging 8 perforwaing $ 3615009 3,815.00
130 |Testing & Analysls —
132 Stimulaion
133 |Waste handling & Disposal [ ] 525.00 )
147  |Water $ 85000 % 9,450.00
13% Remals Traller, water tollets,iras S 2250018 2,025.00
135 [Remals BOP. Hydril, flanges [ sp06als §,400.00
135 |Rentats Frac Tanks & Pump _ 5 750.00 | S 8,450.00
135 |Remais Power Swival [] 1,.000.00 | 8 4,500.00
122 Contract serv. Bwival Operatar 1,700.00
138 |Safety & Environment
137 |Geol. Bupervision
138 SHe Supervision [ €75.001 8% 11,075.00
130 inspection
202 [Rods
203 Pump
204 Reirievable Gownhole eq.
205 |Perm. Dowmhoie Eq.
208 [Welmead $ 7,025.00
208-218 [Surt. Faciilties '
29 |Ovamead 3 1,000.00 | § 15,035.00
885 |Miscellansous
I:oTAL “20,791.00 18,487.00
|Ploneer Blere #£1.228 Musray Brooks i a8z

s
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FROM: PIONEER-OPERATIONS FAX NO.:

99729693567 88-22-01 12:04R
R

'L?" bry
H '

PIONEER

NATURAL RESQURCES

FAX TRANSMISSION

5205 N, O'ConNor BLyD.. STE. | 400
lAvING, TX 75039-3746G
Fax: 972/969-3567

To: - Narwad Liser (£¢A)Desusn Date: 8-24-01
Fax#: 303- 312 - ¢ 409 Pages: g , including this cover sheet.

From: a)/LBuﬁ_ /)ava—»é-

Subject: Biep & />4/u7 Aetorer
COMMENTS:
Nazuhe - PReppkide To Rud S5° Lasde. Ne Dares
Fiow), Hore T3 I bpod Suare.
W Bur Doveg
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.FROP“ PIONEER-OPERATIONS FRAX NO.: 99729693567 ——— s '*_8489-;?5-81 12:084R PP.G_201
Plonger
Natusal DAILY DRILLING REPORT
Kesenurces
Canada
the,
2w - T ]
PIONEER BIERE #1-228 240' KB SURFACE 11
SONTRACTR DEPTH TODAY 1 TVD OEPY A VRATEADAY r-amua
FAITH DRILLING, INC. 887 KB 374' KB 323
EATION @ W80 oo s canT vyoouT CUN WELL COFY
Lay down DP & OC's. $25,448 $12.850 $331,317
L) oh =3
Thinoasst | g g | 47 T l
] u C L) . oo e T 13- ATE
EMSCO D-300 |5.5X 14 70 .
EIP @t WNEN X 5 TROXE (1 [wdnee [o ETVEL  [wioP AV £{ow/ DLe® PRS @ RATE
N/A
e : S TR ’J T TS RO e RauRY GO ET
3 |83/4{HTC| &GT-1] 53550 | 16 | 250 | a7 439 [13.29%¢ | 20] 100
CY I FAAC CRAD N BRALE
apa MO MRD
<12 FH E e —
13 BMOK TRIT
" PRGSO WALP
rv v W-
240.29 |Bit, Bit sub, 8-DC’s & X-over.
- r-g — L+ [ x
[ 1 |
15 3 IW - L

:00 AM-15.00PM|Work on pump. clean mud anks.
15:00-18:45 Drill from 374’ to 480",
18:45-16:30PM__|Survey @ 459", 1/2 degree. Repair power swivel hydraulic tines.
19:30-1:00 AM__ [Dnili from 4980 (0 697".

1:00-1:30 Circutate hola.

1:30-2.30 Lay down swivel,

2.30-5:30 Shen trip to casmg shos, fun back ta battom, no fill.
5:30-6:00 Lay down swivel. POOH laying down DP & DC's,

wiaom aTE
80 Deg. F MURRAY BROOKS T B/24/01
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PIONEER-OPERATIONS FAX NO.! 99729693567

_ e

Piono;
Natura)
Reaouress
Canaria
Ine.

e ——

DAILY DRILLING REPORT

page 2

Haul 300 bbis. of 44,000 ppm water ta Approved Disposal Site. Cum to Dale; 4,545 bbdis,

Have 800 bbis. fresh water on location.

There is O bdis of produced water in Frac tanks.

Will dredge pit and stes) tenk inSide of pif today,

TS T 4[5"
PIONEER BIERE 1-228 MURRAY BROOKS » 8/24/01




_ 283200

12:083A

P.@4

FROM: PIONEER- PERATIONS FAX NO.: 99729693567 ey - e - F.03
C DAILY COST
Resources
nc
CODE ITEM Description Daily Cost Cumulative Cost
102 Lacation Survey
103 |She & Road consvrestor Dig pit for steat tanks, 2,865.00
105 MobvDemob 173 chamed 10 each woll, $ 7,333.00
144 Fuel & |ubricants
107 __ |Dpiling Daywork s . 716000] $ 72,700.00
108 Driti oto
109 |Sermvicd RI
110 Boiler
111 Comp & Catoring
113 |Biis S 3,000.00
114 |Mud,Chem,Comp. Flulds S 25.445.0
115,117.118,145 |Casing $ 5,050.00
200  [Tubing
120 Fioal squipmeant $ 1,058.00
122 Contract serv, & haultng $1,200.00 $15,150.00
123 Cement| $ ~131,215.00
124 Dirsctional
146 |DST & analysis
128 |Coring & analysis
128 |Logging & perforating $ 3,615.00
130 _ |Testing & Anslysis
132 |Stimulstion
133 [Waste handing & Disposal $ $25.00
147 _ [Water $ 85000 | $§ 8,100.00
138 Remals Trailer, water.teilots.trash | S 2250018 2,250.0
135  |Rentels BOP, Hydrl, flanges $ 80000 (S 8,000.00
135 Rentals Frac Tanks & Pump $ 750001 § '7,200.00
735 [Remals Powor Swivel ' s 1,0000018 5,50D.00
122 Contract sery, Swivel Operator [ 1,700.00
138 Safety & Environment
137 Gaol, Supervision
138 |Site Supervision $ 875.00{ $ 11,750.00
138 inspection
202 Rods
203 [Pump
204 Retrisvable downhale pq.
205 Pem. Downhole Eq.
208  [Wellnead $ 7,025.00
208-218 |Surd. Facilittes
228 |Overhaad 3 eun,00 [ § 15,835.00
88S Miscellaneous
TOTAL 3 12,8%0.00 | $17.0
1% N .
Pianeor Blere ¥1-2B Murray Brooks . l 8r24/01
A aians
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PIONEER~-OPERATIONS FRX NO
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ERDH: PIGNEER~OPERATIONS FRX HNO.: 99?2969356? - p8-25-01 P1:25A P.0Bt

PIONEER

NATURAL RESOURCES

FAX TRANSMISSION

S205 N, O'CoNNOR BLvp., STe. |1 400
IRvING, TX 75039-3745
Fax: 972/989-3567

To: - f\/ﬂT#ﬂJ &)/95/2_ (EPA) Deovgn Date: §-27-0)
Fax#. 3p3- 30— @409 Pages: |3, including this cover sheet.

From: l{)/LBUﬂ- /)ave»@

Subject: Biep & Dany Aerort
COMMENTS:

__Narwad:  ResoRTs ke Foidy, SAT € Sudimy.
_ LukRedr OPERaTI008 = Mokt Aig To Riens I-226 .




F'.RDN: PIONEER-OPERRTIONS FAX NO.: 99729693567 88-25-81 ©81:25RA P.02

S
'a

DAILY DRILLING REPORT

FAITH DRILLING, INC, 897 KB 9T KB Q
CUha MUD CORT Y Cost S WELL COGT
e up. $25.445 $30,327 $381 644
wr -] r € £ L B [SAND r g
8.8 | 47 ‘ A r
URkP XSTRERE  |PM DA D TeT V! 0 rv.n: ROV PO,
EMSCO D-300 |5.5X 14 70
E.n-p WNE G TTPE (e - TR Ty~~~ <N e [AeR AT SOw PupM> PRI  RATE
NA
iTe ok 3 WWJ "FTR I [9%. (TS r mﬁ"‘gﬁlﬁﬁ'_“
3 |BVAIHTC| GT-1 | 53550 | 18 | 258 [ 8o | 439 hs29## [ 20 ] 100
4 [4.75]VAR] L2 [807081JOPEN 807 1
DLOG |OEPTH MU0 WT (L3 e ORG o DEN ERP AAG CRAD ROP I BlalE
TA
RART: 4 = rﬂn 5
RETNY o T 1 .~
o W
T oS TRET
FROD WACP

B L
bﬂ& ]'—ﬁov l Iiumﬂ l ﬁ Gas AMAL YD l

6:00 AMB:00AM |POCH laying down DF & DC's. ‘

8:00-12:00 Run 887 of S 1/2" Guide shoo & 18 jts. of casing. Circulate & reciprocate same.

12:00-13:30PM__|Rig Schiumberger, conduct safety meeting, pump 250 sks, Class G cement.
Sea Cementing report,

13:30-17:30 WOC.

17:30-6:00AM WOC.

~—AS OF 6:00AM, 8/25/01, THE SURFACE SAMPLE OF GEMENT HAS NOT
HARDENED.

D"’dﬂ soligs from pit wArsckhas.
R LN TL T
80 Dep. F MURRAY S8ROCKS 8/25/01




FRON : PIONEER-OPERATIONS FAX NO.: 997296935367 868-25-081 81:25R
it DAILY COST
. |Ruagurcas
Canada
tnc.
CODE TEM Description ~ Dally Cost Cumuiative Cost
102 Location Survey
103 |8ite & Road constrostor Dig pit for steed tanks. $ 28000 1] S 3,815.00
105 _ [Mob/Oema Tlg chamed (o each weil, 3 ~3.335.00 |
144 Fus! & jubricams
107 |Driliing Daywork S 7.150.00 [ 3 79,850.00
108 _ |Drilling Metorage
108 IService Rig
110  |[Boilar
111 |Camp & Catering
113 |8its S 3 000,00
114  |Mud.Chem,Comp. Fluids [3 25,445,00
115,117.118,145 _ [Casing [ 5075.00] 3 10,125.00
200 [Tubing
120 [Float equipmem $ 112000 [ $ 2,17%.00
122 [Comract serv. & hauling 5500.00 $15,850.00
123 [Cememting S 101870018 141.402.00
124 Diroctional
148  |DST & analysis
128 Coring & anslysis
129 ing & parforatin [] 3,815.00
130 Testing & Analysis
132 Stimulation
133 [Waste hamdling & Disposal 3 5$25.00
147 |Water [ 85000 | $ 8,750.00
135 [Rentals Traller, water toilerstirash | & 25001]8% 2,475.00
13§ Rentals BOP. RHydrll, flaﬁggs S 600001 S 8.800.00
135 Remals Frac Tanks & Pump s 750.00 | & 7.850.00
135 Rantals Power Swivel $ 1,000.00 | $ 8.500.00
122 Contract serv. Swivel Opergtor ] 1,700.00
138 Safety & Envionmem
137 Geol, Supervision
138 She Supervision S 875.00] % 12.425.00
138 [Inspection
202 |Rods
203 |Pump
204 |Retrievable dawnhole 8q.
205 _ [Parm, Downhole Eq. —_—
208  [Welihoed [ 7.025.00
2108.218 |Surt. Facilities
2280 (Overhesd s 14450018 17,080.00
805 [Miscailaneous
TTOTAL [ 30,327.00 | 5 301.644.00
[T naael (YT 8
Pionaer Blero #1-228 ]Murray Brooks B/25/01
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FROM: PIONEER-OPERRTIONS FRX NO.: 99729693567 88-25-91 0@1:26R P.o4

Plonaes ' DAILY DRILLING REPORT

MHaul O bhls, of 44,000 ppm water to Approveq Dispasal Sfte. Cum to Dato: 4,545 bbis.
HWava 500 bdis. fresh water on location,
There is O bdis of produced vrater in Frac tanks.

Rig Dawntime: 8/23/01, was 3:90 AM to 15:00 hrs. or 11.5 hrs,

#‘Ernue ok
PIONCER BIERE 1-228 MURRAY BROOKS | 8/25/01




_ EROM:
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81:26R

PIONEER-OPERRTIONS FAX NO.: 99729693567 ———— e . __503-:2__5’-81
Paoot DAILY DRILLING REPORT
Resources ’
Inc.
TarT Ead me Y= BAY3 $O0 M 6FVD
PIONEER BIERE #7.228 686' GL Judith Rivec¢ 13
NTRACTO® PGP TH TOBAY 1 WD OEFTH YERVERDAY TRCCRLSE
FAITH DRILLING, INC. 897" B 687' KB 32’
SATION @ oM® i miC 9T Ycont fouM WELL con?
Run 5 1/2° Baker Packeron 2 7/8" tbg, |$25,445 $15,815 $377.459
=LS G Wi q aag €
88| 30
Q) I~ s Jke| Vi "
EMSCO D-300 (5.5 X 14 70
NARE @ TYPE Ll X 8TROKE IR T DR AV-80 BLOW PUMP PRE @ RATE
ire [ rvT (o 268 NO Tnin ¥ Pw LC-T
3 183/4}HTC| GT-1] 53550 16 | 258 | 687 438 LS,Z. % | 20 ] 100
4 ]|4.75]VAR| L2 | 807081 PEN 607" | 729 32 1156 3
[UD Lo JOKPTH (T Tad a0 (5 3 oxs Sh DEN EFP Y AL GAAD HRQP #y CMALE
fa
%ﬂ?‘% TR wT Iuw-m TRAWT - KO8 139.73 J-a;m—-—-—
.JT0 0.0, —W_— 143 m iﬁmr
Cry [are har
T SHOE TEQY
= =
PA LEMGTH
T 4 N - -4
T .

6:00 AM-13:00PMINippie up.

80 Deg. F

MURRAY BRQOKS

13:00-16:00 Rig Schlumberger, conduet safety meeting, run GR,CCL & CBL, rig down.
14:00-18:00 Pickup BA bt sub, &3 1/2° [3C's Bnd 2 7/8 tubing run same te eement @ 635",
18:00-10:00 Pickup Power Ewivel, Onder out X-over from Swivel to Tubing.
18:00-20:30 Prassure {ast casing & BOE o 750 psi. held 1S minutes.
20:30-21:30 Walil on X-over from 3 1/2° [F 10 2 7/8° EUE.
21:30-2:45 AM  {Drill cemem & shos.
2:45-4:00 AM Dniil & 3/4" hole to 729" KB.

:00-4:15 Circulate Vis pill.
4:154:45 Stand back power swivel,
4:45-8:00 POOH. Baker on Iocation w/Packey.

1T 2] [Pl i 0= BAYE

8/26/01

P.835
».0
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FROM: PIONEER-OPERATIONS FAX NO.: 99729693567 . .. . BB-25-81 B1:26R
. [Roneer DAILY DRILLING REPORT

Reaourcas

Canada

inc. | _page 2

Haul 0 bbls. of 44,000 ppm water to Approved Disposal She. Cum to Dale; 4,545 bhls,

Havae 1,500 bbis. fresh water oh location,

There is 0 bbis ot produced water In Frac tanks.

WELL MR L)
PIONEER BIERE 1-228 MURRAY BROOKS 8/26/01




FROM: PIONEER-OPERRTIONS FAX NO.: 99729693567 ———— 'l*_‘aaa-yzg-ax B1:27AR
Plorser -
Nrtura} DAILY COST
Resources
Canaxda
Ine.
“CODE | ITEM Description “Dally Cost —cumulative Cosl
102 {Location Survey
103  [Site & Road gonsvrestor Dig pit for stee| tanks. $ 3.815.00
103 Mob/Demob 173 chanjed to aach wel. ] 7.333.00
144 Fuel & lubvicants
107 _ Dnlggloywork ] 7,95000[ S - 87,000.00
108 |Drllimg Meterage
109 Sorvice Rig
110 Boller
111 Camp & Catering
113 |Ars 5 700.001 S 3.700.00 |
114  |Mud.Chem Comp. Flulds $ 25,445,00
115.117,118,145 [Casing $ 10,125.00
200 Tubing_
120 Floot equipment $ 2,179.00
122 Cantract serv. & hauling - $15,850.00
123 [Cementing 3 141.402.00
124 Directional
148 DST & analysis
128  [Coring & analysis
129 |Logging & perfornting ] - 3,81500( S 7,630.00
130 Testing & Anslysls
132 Stimulation
133 |Wasle hanaiing & Disposal 525,00
147 |waler $ 650001 9% 7,400.00
135  [Rentals Trailer. watertollets.trash | $ 22500 % 2,700.00
135 |Rentals BOP, Hydril, flanges [ $ 600.00] S 7.200.00
135 |[Rentals Frac Tanks & Pump $ 750001 % 8,700.00
135 Rentals Power Swivel S 500.00( % 7.00Q,Q0
122___|Contract serv. Swivel Opermor $ 1,700.00
138 Safety & Environment
137 Seol. Supervison
138 [Site Supervision T $ 875001[$ 13,100.00
138 |inspeciion
202 Rods
203 |Pump R
204 |Retrievable downhole eq.
205 Pemm. Downhole Eq.
208 Wellhead 7,025.00
208-218 [8urf. Facilities
229 |Overnead 3 750.00 | S 17,830.00
865 Miscellaneous
TOVAL 3 15,815.00 | $ ~377,459.00
PR v YL
Ploneer Biere #1-228 Murray Brooks T 8/26/01
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FROM: PIONEER-OPERRTIONS FAX NO.1 99729693567
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ERONZ PIONEER-OPERRARTIONS FAX NO.: 99729693567 28 _2’5 21 81:29A S_Ul

? ————y P L R
Fea [P DAILY DRILLING REPORT™
Resonurcss
Canags
ine.
LMF ¥ m— —1 1
PIONEER BIERE #1-228 686' GL Judith River 14
mem OCPTH YOORY / TWO TIEFTK ESTEROAY PROGD €33
FAITH DRILLING, INC. 720" KB 720’ KB Q
OPRBATON [ oeao Qum s CRST DAY CRET CUM WELL COonT
Move Rig to #1-.22C $25,145 $26,110 $408,089
dRQ o T ) R W oL £T) on ~ 33 CIEC Y2
“fomac] (88 30 ii I |
NOAE & TIPE UWER X 8TROKE AN e WIVEL - v A0S WNERRS @ RATE
EMSCO D-300 [5.5X 14
MAKE @ TYPE LNEA X GTROKE (TR (YT JET VL AV-DP AADC GLOW PUNP PRB Q RATH
E N/A
-rm’—mﬁﬁf— T JORFTH OY [METERAGE [FOURE [y mp.w*amr—'—j
8 [BIL|KTC| GT-1| S3SS5D0| 16 | 258 | 697 | 438 N329#¢ | 201100
4 |475]VAR| L2 |B0O7081OPEN 897" 726 32 1.5 ]
NUE 106 [oRPTH CTFLR] (777} ) o X MORN  |iFP FIAC GRAD  [ROR 1 GHALE
DaTA
CWT WL LT Bin, VY = WD ‘rlmk X ™
B N .~ CrT v (] " Bﬁ?
o o
T SHOE TEST
2= =

Pt ———
6:00 AM-7:30 Run Baker J-Siot Retricvable Packar w/2.25" "F” nipple. Packer sel @ 621' KB.

7:30-8:00 Bulihead 12 bbls. Fresh water w/5.0 gallons of Bariod 100 corrosion inhibitor at
1.5 bpm with 500 psi.
8:00-10:30 Nipple down BQE, instail 5 1/2" si(ps in wellhead, pull SM tension on packer.

8:30.20:00 Rig dawn,

Packer description, "F* nipple and lubing detall in wellfile.

FAIYRER . OATE
80 Deg. F MURRAY BROOKS 8/27/01




FRORM : PIONEER-QOPERRATIONS FAX NO.: 99729693567 e . . - _3‘;
Ploneer
[ _ DAILY COST
Rexources
Canapga
Ine.
CODE j ITEM Description Daily Cost cumulative Cost
102 ]Location Survey
103 |Sne & Road consvtrestor Dig pit for steel tanks. S 3,815.00
105 Mob/Demob 1/3 chamed to each well. $ 7,333,00
144 [Fuol & lubricants
107 [Drilling. Daywork [3 7150008 94,180.00
108 Drilling Meterage
108 Sarvice Ri
110 Bojler
111 {Camp & Catering
113 Bits $ 3,700.00
114 {Mud,Chem.Comp. Fluids $ 25,445.00
115,117,118,145_ [Casing S 10,125.00
200 Tubin 2250 2250
120 Float equipment 3 2,178.00
122 _ |Contract serv. & hauling $700.00 $16,350.00
123 [Cementing $ 141.402.00
124 [Directional
148 13 Y/8" Packers $ 12410001 8 12.410.00
128 § 1/2" Rental Packer & Ser, $ 3,700,001 3 3,700.00
1209 Loaging & ratin -] 7,830.00
130 __|Testing & Analysis
132 [Stimulation
133 _ |Waslie handling & Disposal $ §25.00
147 Water F 3 65000 $ 8,050.00
135  [Rentals Trajlar. watet toilels,irash | S 22500 ]S 2,925.00
135 Remals BOP, Mydn! flanges ] 80000 { $ 7.800.00
135 Rentals Frac Tanks & Pump $ 750.00 | $ 9,450.00
135 {Rertals Power Swival $ 8.500.00
122 |Contract serv. Swivel Operatos [3 ~1,700.00
138 Sefely & Environment
137 |Geol. Suparvision
138 Shite Supervision S 875.00{ § 13,775.00
139 inspection
202 Rods
203 Pump
204 Retrieyabdle downhole eq.
205 [Perm. Downhole EQq.
208 eNhead [ 7,025.00
208,218 [Surf. Facilities
229 Overhend S 17,830.00
8BS Miscellaneous
TOTAL $ 20,110.00[ s 408,069.00
10 €Ty N L
Plonesr Biere #1-228 Murray Brooks 8/27/01
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'lFRLl'? PIONEER-OPERRTIONS 98-27-01 22:08 P.81

PIONEER

NATURAL RESOURCES

FAX TRANSMISSION

5205 N. O'CoNNOR BLVD., STE. )| 400
IRVING. TX 75039-3748
Fax: 972/96€69-3567

To: Naruad Wiser (EPA)DE,.)M Date: §-28-01
Fax#: 303. (30— ¢ 409 ' Pages: 3 ,including this cover sheet.

From: /J/LBUL Doue,e

Subject: Bz&/&& /)41(,(7 4&#0.&7—'

COMMENTS:




."FRON‘.: PIONEER-OPERATIONS FAX NO.: 99729693567 e - . - 0822¢

'Fh'-ar
‘ g Naturms DAILY DRILLING REPORT

pe Resourcas

! Canada

! inc.

' Wapd' (73

Biare 1-22C Surface _ 0
X TeacT o0 DAPTH YaORY 1 TVD SUORY rmnaees .
iFatm Drilling #2 0
TION O caec [ C-T- - DALY COST QM WELL coav

Drilt Rathole. $10,183 $19,183

TA koL o FW

AW

i ————————
wop FU2e 4 [R.ON PUMP Pors @ RATE

mwr‘fmaw—"

o oEPT™ MUD WY 3 £ 76 (T AL GRAD ROP In Bedie
1A
i G w1 Ha WY - AR 0 T [C4°TX] 7] 5

relwaRE @ TYFE

| 7:00AM-5:45AM ]Level & cleanup Biere 1-228 site, prep Biers 1.22C, Rig up Faith Drilling #2 rig.
5:45AM-8:00AM [Drill rathole.

8/27/01: Rig up from 7:00AM-13:00 hrs. included 1-Criller, 1-Pusher and a truck driv

Trucked to location 8 Rental Kelly & Kelly sock. Load & refumed 3.5 Power Swivel.

Shedly Kim, Environmental Enforcement Offlasr for Fort Peck Tribes vjsited locatian

Notined MBOGC of Intent to spud by 21:00 hrs., 8/27/01. Also left mcssage on
Fiald Inspactor Bob Schmidt Cell & office phones. Wil call this AM and adjust spud
time,

ml v,
u i Murray Brooks 8/28/01




JIERE 1-22C

LI

— pg~27-a1 22197
/———’m FAX NO.: 99729693567 sus/e71-2593 P.02
e DAILY COST
ITEM Description Daily Cost Cumulative Cosl
102 [Locatlon Survey
103 Site & Road const/rasior $ 800,001 8 800.00
105 Mob/Demod [ 7.333.00} §° 7.333.00
144 ue! & lubrieanis ‘ ’
107 Driliiglbamrk [3 7,150.00 { § 7,150,00
108 [Driliing Meterage
108 Service Rig -
110 |{Boller T
111 Camp & Catering
113 Biis C
114 IMud,Chem.Comp. Flulas
115,117,116,145 _[Casing
200 JTubi
120 |Float equipment —
122 Contract serv. & heuling [] 800.00 ! § 800,00
123  [Cememing
124 |Directional
1 DST & analysis
128 |Coring & analysis
120 |Loggmg & pefiorating
130 Testing & Anslysis
132  |Stimulation
133 _{Waste handiing & Disposal
147 Watar
135S |Rentals Teailerwaler foilets trash | $ 22500 8 225.00
135 Rentals BOP.Hydril. flanges ete. $ 800,00 [ $ 800.00
138 Rentals Frac Tanks, pump.Fork L. | & 85000 $ 650,00
138 |[Setety & Envimnment
137 Geal. Supervision -
138 Site Supervision $ 87500} 8 875.00
138 [)nspection
202 Rods
203 Pump
204 Retnevable downhole eq.
206 |Perm. Downhole Eq.
208 Wolhead
208-218 |Su. Facilitles
220 |ovemead KN 950.00 | & 950.0D
885 Miscellaneous
TOIAL 19,183.00[ % 18,183.00
EAWARE .
MURRAY BROOKS 8/28/01
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PIONEER

NATURAL RESOURCES

FAX TRANSMISSION

5205 N. QO'CoNNnoR BLvp., STE. | 400
IAvinG, TX 75039-374a8
Fax; ©72/969-3567

To: Naruad Liser (EPA)beoven Date: §-27-0/
Fax#: 303- 3(>.— ¢ 409 Pages: & , including this cover shect.

From: a)/(_gy,o, /_)aueﬁ

Subject: B,ep & /)4/:,{7 4&#0&7"
COMMENTS:
Naruad - 74 = _ Ourt

feergr apodicirarios Aequesr. s Dover




_ PIONEER-QPERRTIONS FAX NO.: 99729693567 88-28-01
DAILY DRILLING REPORT
TAGY CATING ion U
59 KB
RP Y1 TOOAY 1 TV0 YRS YERGaY
59 I(B__ 0
cUm D coaY

Ul LOG [BEPTH MUO wT 1 ca i axC © PN EpP FRAC @MAD OF I\ BRALE
TA
Ve _"TF-Y_‘Jn ] 1T g
B Q.. ] T
7 T2
[ SMOE TEOT
=31-- BACP
0 [ - Zm— 1T - — =
| i
3 8
E;OEKM-?:OOAM Drill rathote
7:00AM-7:30AM_|Rig up to ddll. —
7:30-11:3Q Odll 17 172" hola from surface to 5B' KB,
11:30-14:00 Rig 10 run casing, run 86.85' of 13 3/8" easing, Rip Sehiumberger. _
14:00-14:15 Conduct safety mesting.
14:15-15:00 Mix & pump 175 sks. cemem. (See Cement report). Rif) Rifj down Schiumberger. ‘
15:00-18:00 Walil on Cement, rig out 13 3/8° equipment, prep nipple up items.
18:00-6.00 AM  [Remove landing joint, nipple up Hydd!l. Prep 10 drjl out at repont time.

Bob Schmidt (field supervisor wWMBOGC) visiied location 8/28/01.

Tapy

Note, Today's cement cost inciudes 150 ks, to be used to cmit. the 8 5/8” casing._ |
88 dagrees F l Murray Brooks | 8/2a/01

22:47

P

.B2




. FRON:

BIERE 1-22C

MURRAY BROOKS

PIONEER-QOPERRTIONS FRAX NO.: 99729693567 pB-28-01 22:47
Piofmer DAILY DRILLING REPORT
Rasdurees
Canaca
ne. page 2
2-FRAC TANKS HAVE 1,000 BBLS. FRESH WATER THIS AM.
5-TANKS HAYE 500 BBLS. MUD.
TSures =T
8/20/01

P

.83




Supervisor :

5.71 bbis.

resh water, close valve. Surfece samplas hard in 3 hrs. Remave landing joint &

.FROW: PIONEER-QPERATIONS FAX NO.: 99729693567 e8-28-81 22:48  P.04
Poneét CASING DETAIL
Rosolrtes
Conata
*line.
Number Description Length Top ®
1]13 /8" 54,50#, J-58 ST&C, R3 LES ERW 64.85
0
(<]
0
0
0
)
3
Tatal 66.85
Less cut-off - 21.95
RKB - aut * 14
Casing landeq at 58.9|mKB
Centralizers at; 22
Bouyed walght of casing : daN
Waeight on sps : danN
Cement Detall :  Calculated TOC (m) SURFACE Valume circulated (m3) 28 4 BALS
Stage 1: densily yield slurry
tonnes descrigtion 3 min volume m3
Spacer
Lead
Tail
Stage 2.
Spacer
Lead
Tall
Plug down time and date : 15:00 PM. 8/28/01
Comments : Circulatad 175 EKS. Class G, 2% s-1 and D28, had 10 bbls. Cmt. returns to surface. Displaced wf

18:00 hrs. Nippie up.

Note: Casing landed 54" below ground lavel.

Murray Brooks




. FrRORM: PIONEER-OPERRTIONS FAX NO.: 99729693567 08-28-01 22148 P.@3

Netural DAILY COST
Ressurcss
,  [Canada
ne.
CGDE TEM Description Dally Cost — Gumulative Cost
102 [Locatlon Survey
103  |Site & Road const/restor $ 800.00
105 [MotvDomebd 3 7.333.00 |
144 |Fuel & [ybricants
107 Drilling Daywork $ 7.150.00] 3% 14.300.00
108 __|Driliing Meterage R
108 Service Rig
110 Boiler
111 Camp & Catering
113 |Bits
114 Mud Chem,Comp. Fluids
115,117,119,145 _|Casing $ 92800 S 925.00
€00 |Tubing
120  |Float equipmont $ 160.00 | $ 160,00
122 Contract serv. & haull 1050003 1.850.00
123 CGmermng i 3 8,855.00[ $ 8,855.0
124 Directional
148 |DST & analysis
128 |Coring & analysis
129 & perforati
130 |[Teming & Anblysls
32 [Stimulation
133 __{Waste hanaling & Disposal
147 water
138 Rentals Traller,vvatar.toflets trash | $ 225001} S 450.00
135 [Rentals BOP Hydr, flangesetc. | S 600001 § 1.200.00
135 }Rentnis Frac Tanks, pump. ForkL. | 650008 1,300.00
138 [Safsty & Environmen!
137 |Geol. Supervision
138 |Site Supervision $ 875.00}$ 1,350.00
139 {inspection .
202 Ro0s
203 Pump
204 |Reinevabls downhole 6q,
205 Perm. Downhole Eq.
208 |Welthead [] 32500018 3.250.00
208-218 |8ur. Fadilities
229 Qvearhead S 1,20000[ $ 2,150,00
as5 MiscaNaneous
TOTAL 3 23.51050 1 8 44.023.00
e m&— L [
BIERE 1-22C MURRAY BROOKS 8/2901
Rep——




"FRONM: PIONEER-OPERRTIONS FRX NO.: 296936? 88-29-081 22:688
~ AL

7

e
T5T)
Ko

.
| PIONEER

NATURAL RESOURCES

FAX TRANSMISSION

5205 N, O'ConNeRr BLvo.. STE. 1 400
lAaving, TX 75035-2746
Fax: 972/969-3567

To: Naruad Wiser (EPA)DE.JV&/& Date: ¢. 3p.0/
Fax#: 303_ 3(a~ ¢ 409 Pages: 4. | including this cover sheet.

From: a)/Lgug /_)aug-,é

Subject: B,ep & /)4/4_(7 A&Pﬂﬁ?’" - l¢>£u_ /-2a C

COMMENTS:

NATHAY . L S_zg;_jag_@) E-man  Lieride Tar

JOFMELMDMA——LMLM_LS—A
Tgr 79 Qurrit /e
a)/l—M Aﬂl’ﬁ

P

.01




FROM: PIQMEER-OPERATIONS

FAX NO.: 99729693567 g8-29-91

DAILY DRILLING REPORT

22:08

ASTEASNG T:Tkmneﬁ W
59 KB Surface 2

PROGHESS
104

OERTH TODWY I TVD DEATH YEOTEADAY

163' KB 59'

TA |Lowne FwW

)OO w2, OO T

$60,668
20 aaar =

Cun WO oA T -Y COTT

$16.,645
CYTT1. B T8

NP SN

=

P [ MAE O TYPL

EMSCO D-300

m‘r& j!E'E: T IR (134 0N vl RN U WW
1 RR 18 ] 100

ORE M3 AN ' =T VEL w0 AWOC (Y 8§ @ KA

9.9 X14 €0

e —
LAWP X STROWG (L]

—— e por- g gttt
(e (2 TETVER  [avOP (AVDC 131.0W PUMP DAL @ RATH

58 50 3 |20

ATJIS| EBB4S | 14 | 59 | 163 | 104 [8.75] 12 100

NMUD oLpT™
A
PGLE oy,

.‘:Ic D) ] prc

ROP in BHALE

onaoN wy +RAL CRAD

OHa WT - My LALS HAQ M ROTMRA

ngu [ConD Yeat

suse {w [T

INT js=HOE TBET

PROO ace

PR

[d2 4

fore i

[6:00AM-7:90AM

Nipple up.

17-30AM-8:00AM

Drill mousehole.

§00-9:30

Test BOE and casing to 500 psl.

§:30-11:00

Drill cemem from 30’ to S0°,

14:00-16:00

Orill 12 1/4" hole.

15:00-168.45

Bulld mud viscostty.

18:45-21:30

Drill 12 1/4° hole,

21:30-22:30 AM

Trip out of hole.

22:30-23.4S

Walt on Schiumberger and Baker. Prep lo squeaze cement from S0'to 154",

23:45-1.30AM
Ti30AM-1:45

Set 13 A/8" Baker packer §® 20', rig Schlumbergar,

Congduct safety meeting w/rg crew, Schium ar & Baker Qil Tools.

1:45-4:30

Mix and pump 855 bdis 50-50 Poz and pump at 6 bpm w/average pump pressure

of 250 psi. Fallow with tail slurry of 85 bbls Class G w/2% calcium chioride. ‘
Slow rate t0 1.5-1.8 Ep—r'n mr final 24 bbis. of 1ail siurry. Qisplace with 6 bbla.

fresh water. Load ¢mt. Density @0 12.5#/gal, Tall @& 15.0%/gal,

Walt on cemant,

4:30-8:00AM
MLRTR

88 dogrees F

} 2T )
Murray Brooks l 8/30/01

P

.82




R:‘FlcT"ONS - FAX NO.: 29729893567

AP P Ay 1w, Y vaism

DAILY DRILLING REPORY

gage 2
Obsarved the following waler flows by shuning down mud pump and walting 6 min%es.

Depth. XB Flow rate
73 no flow
ap' no fow
100" 5-10 bph.
118’ 10-15 bph
133 15-20 bph

2-FRAC TANKS HAVE 500 BBLS. FRESH WATER THIS AM,

S-TANKS HAVE 500 BBLS. MUD.

{BIERE 1-22C

7341

MURRAY BRCOOKS 8/30/04

———r - .- —_B8-25-81 22:08

[

.83




EQII_ONS . — ..FAX NO.:_ _99729693567 . 98-29-01 22:09
DAILY COST
TEM Descnption Daily Cost Cumulsiive Cost
102 Location Survey
103 |Site & Road consvrestor $ 800.00
105  [Mob/Demod [ 7.333,00 |
144  |Fue| & ubncants
107 __ [Drling Daywork ] 7,15000 1 8 21,450.00
108 [Drliing Meterage
108 [Service Rig
110 Boiler
111 [Camp & Catering
113 |Bns $ 1,500.00 1 $ 1.500.00
114 |Mud,Chem,Comp. Fluigs
115,917,118,45 [Casing $ 925.00
200 _|Tubing :
120 [Float equipment 3 160.00
122  |Contract serv. & hauling $ 1,850.00
123 |Cementing $ 5045001 8 14,000.00

124  |Directional
146 |DST & snalysis
128 __ [Coring & anglysis

120 [Logging & perforaling
130  |Testing & Anafysis

132 |Stimulation

133 _|Waste handling & Disposal

147 (Water
135 [Rentais Traller,watertojlets trash | § 22500 ( § 875.00
135 Rentals BOP . Hydnl, flanges elc. [ § 80000 | % 1,800.00
135 |Rentals Frac Tanks, pump,Fork L. | $ 850.00( % 1,850.00
138 [Safety & Epvironmant
137 |Geol. Supsrvision
138 |Sito Supervision g 875.00 | § 2,025.00
139 |inspsclion ]
202 |Rods
203 Pump
204 Retnevable downhole eq.
[ 205 |Perm. Downhole Eq.
208 |Wellhead ] S 3.2%0,00
208-218 [Sur. Facilities
229 Overhead $ 800.00 | $ 2.850.00
885 [Mijscellaneous
TTO AL ) 18.646.00 | § £0,868.00
[Ty >~ T CANIS TATE
BIERE 1-22C. MURRAY BROCKS ’ B/30/01

— -




. 'FRON: PIONEER~OPERATIONS FAX NO.: ?9?293567 . 88-30-01 22:15 P.o1

"{.‘hg-nn’u‘“
PIONEER
NATURAL RESOURCES 1

FAX TRANSMISSION

5205 N. O'Connor BLve,. STE. | 400
IRvING, TX 750239-3749
Fax: ©72/969-3567

To: NATHAD A)/Sé/& (EPA) Deovgr Date: £.3/-0/
Fax#: 303- 3(a.- ¢ 409 Pages: 4~ , including this cover sheet.

From: Wi gue. Dovee *

Subject: B,zp & /.)411.17 A&POJQJ— (BIEJLE- /—NC) !
COMMENTS: ' i
: |

|

T ) ‘ A E [od
Arrewtr To 3rer deres Fod)
Licnur Dows

]




“FROM ¢

PIONEER-OPERRTIONS FRX NO.: 99729693567 ———r s s ‘_gg‘gg—ex 22:15
moneer DAILY DRILLING REPORT
Resources
Canada
Ine.
g TADT AR Cava &5 |
Biere 1-22C I 59' KB Surface 3
RTRACTOR S PDAP TN TQDAY/ VD CEP TN YESTRROAY ] PEUOARSES
Faith Drilling #2 163' KB 59’ 104’
CATION @ o0 rvyuwmsr ALY COFT CUM WELL coaT
WOC §18.830 $78.823
L N - = e T
P inomee| | Fw ] 45
; sk O TYPE Ll ~T) rn A 81,00 auppwemr-
©_|EMSCOD-300 [S.8 X 14
PINALE @ TY56 UNaw A STACKE O 3 TETR [eor oYy GLOW A PR3 G RATE |
NA
I AR e e o T T =TT S [ oo
1 _J175|HTC] 1 | RR 18| 0 | 58 8 1 3 |20 100
2 [12.25|HTCIATJI5] EBB45 | 14 | 59 183 104 |8.7§ 1 100
PUDLOG DEPTH MO WT 31 =3 TG 13 1 on DEm Epd FRAC D nasLE
ATA
tEsJ CIAT NL (-1 T o A FTe v rl'ﬂ'ulﬂ Cum ROY HRS
Yy 0| P
BURF C YT
T |ShQE TEBY
A lw
103"
g | g o s o W —E r~ g
| | | | ]
1-§ el
8;00AM-18:30 _ [WOC. _
16:30-17:30 Pull & lay down 13 3/8" Model "C" Baker full bore packer.
17:30-21:30 Dril hard cement from 40°-70', drill coment from 70°-100', shut down pump
75 (3-S5 bph flow). @ 100' (25-30 bph tiow). Continue to run into hole to 183' KB.
Well flows at estimated 60-80 dph rate,
21:30-22:00 Pull to casing shoe & shut well in. Wait for Schlumberger.
22:00-8:00AM __ [Watl for Schiumberger.
ZoC e =TT ATe

98 degrees F

Murray Brooks

8/31/01




."FROM:

PIONEER~QPERRTIONS FRAX NO.: 99729693567 JU_’,”‘_EBQ-;BJ-OI 22:15
Planaae DAILY DRILLING REPORT
Rasources
Canada
. page 2
2-FRAC TANKS HAVE 150 BBLS8. FRESH WATER THIS AM,
S5-TANKS HAVE 700 BBLS. MUD.
[T e raTive =Y
BIERE 1-22C MURRAY BROOKS 8/31/01

P.03
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) TROM: PIONEER-OPERRTIONS FAX N.q._:__9_22_2969356? Jua/lll—%es-%ea—al 22:15S
Ploneer
Plana! DAILY COST
. Resources
Canrda
lne.
coD ITEM ~ Description — Bally Gost Camulative Cost
102 Location Survey
103 _ |Site & Road constresior $ 200.00| % 1,100.00
105 Mob/Demob [] 7,333.00
144 Fuel & lubrcants :
107 Drﬂling Daywork b 7,150,001 $ 28,800.00
108__ [Drilling Meterage _
109 {Service Rig
110  |Bailer
111 Camp & Catering
113 Bis $ 1,500.00
114  ]Mud Chemn Comp. Fluids N
116,117,119,145_ [Casing ] 3,000.00 | § 3,650.00
200 ]Tubing
120 Float equipment - 160.00
122 Contract sarv. & hauligg S 50000 ] 3 2,350.00
123  [Cemenling 3 14,000.00
124 Diractional
146 13 3/8" Packer & Service S 39800001 ¢ 3.800.00
128 5 1/2" Rantal Packer 8 Sesv.
128 lLogging & perforati
130 [Testing & Anajysis
132 Stimulstion
133 [wasle handhng & Disposal
147  |[Water $ 850.00 [ § 850.00
135  [Rentals Trailer watertojlats trash | $ 22500 | $ 800,00
135 Rentals BOP, Hvdril, ﬂnnges efe, $ 860,00} S 2,480.00
135 |[Remals Frac Tanks, pump.ForkL. | § 650001]1 8 2.600.00
138 |Sslety & Environment
137 Geol, Supervision —
138 |Site Supervision $ 675.00] S 2,700.00
138 Inspection
202 Rods
203 Pump
204 |Retrlevable downhole eq.
205 Parm. Downhole £q.
208 Wellhead $ 3,250.00
208-218 [Surf. Facilities
228 Overnead 3 000.00 1S 2,950.00
885 Miscellaneous
~ [TOTAL $ 18.830.00 [ "78,8623.00
L]
BIERE 1-22C MURRAY BROOKS 8/31/01
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PIONEE

NATURAL RESOURCES

FAX TRANSMISSION

S20S N. O'Cannor Buvo., STE. | 400
IRVING, TX 75039-3748
Fax: 972/969-3567

To: - Narwad Wiser (EPp) Desven Date: 9-4- 0!
Fax#: 3p3_ 3(; — iy 9/ Pages: ;3 , including this cover sheet.

From: ﬁ)/LBUA bove.é_

Subject: Biep & /.>4/Lr7 /JI:MA,T“ ~ BgRE /-22a

COMMENTS:

Leforrs /fore Det=a P-1,a,2£2 300/




S Sep SEFSEP_64 /g1 _

- i TOEREERR NATUR
"p3:43aM PIONEE@:’“ r:{ﬂ g_r%oiEEOURCES CRNADA

N
303/771-2593

*imae b EAY

Ratory) DAILY DRILLING REPORT
Resources
Canada
e,
. ST o
Biere 1-22C 243 KB Shale 7
ANYRACTOR OEPTH TORAY / TVE EESTH vsarsnnu ‘ RROQNEDS L . L
Faith Drilling #2 697 KB 258 1442
TYON @ 0500 CiIM UD CoeT DAILY COIT CUM) YELL COET
Short trip to collars.t run to 897 $151,140
pr -l n “gc
A OC 5 PR G
AV-0C SLONPUMP PREQ RATE |
m_—
18 [ 100
T o a—
= AULIEET]
nNpw»
SHOB TERT
[
C] 'IFEETM
244 Bit, Bit sub, X-over, 8-pC's,
0 ' —_— 1173 y . o AFE!YH— e )
EPTHS ] G L WT L BB AT TR L
[6:00AM-16:30__ |Nipple up 6 5/8™. Total nipple up time 26 hrs.
16:30-17:00 TrHp fnw/8 3/4" bit
17:00-17:15 Pressure test BOE & casingj ta 500 psi for 15 min. (held OK).
17:15-21:00 Drill cement Trom 152 (0 245'
21:00-1:15AM Drifi 8 3/4" hole from 245' to 487", o
1:158-2:00 Survey ) 467", 1 degree.
2:00-4:00 Drill 8 3/4" hole from 487 to 888',
4:00-4:15 Survey @ 886", 1 3/4 degree.
4:15-4:90 Drill from 686" to 697 il o
4:30-5;30 Circulate _
5:30-8:00 Short trip to top of DC's, run in to 8687,

THGHN

95 degrees F

Murray Braoks

rﬁﬂlbmp ]ﬂ!‘
9/4/01
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SepSEIEF QY (1 #2105, PIOLGERR, ATURAL JREQOURCES CANADA 4 ) o wdB5FP PP.3/13,
rarart DAILY DRILLING REPORT
Resorces
Canada
Inc, page 2

2-FRAC TANKS HAVE 700 BBLS. FRESH WATER T‘HIS AM.
5-TANKS HAVE 1,300 BBLS. MUD.

BIERE 1-22C MURRAY BROOKS 9/4/01




, 59: P.4/13
:stsggs_EP. 24 081, By 430 FIAEERR NATURAL RESOURCES CANADA 303/771-249:582  F.4 b os
Plonrer
[Ploneet DAILY COST
Rasourees
Camada
" line.
CODE ITEM Description Dally Cost - | Cumulative Cost
102 {Location Suivey
103 Site & Road consi/restor b 1.100.00
105 |Mob/Demab ) ~7,833.00 |
144 ' [Fuel & Wubricants
107 Drilling Daywork 3 7,150.00 | $ 57,200.00
108 _ |Orilling Melerage
108 |Service Rig
110 Boller
111 Camp & Catering
113 Blits $ 1.500.00
114  |Mud,Chem,Comp. Fluids
115,117.119.145 _ |Casing S 3,950.00
200  {Tubing
120 Float equipment -3 1.385.00
122 _ [Contract serv. & hauling 5 1,350.001's 4,600.00
123 |Cementing - [ 31,827.00
124 Directional
146 |13 /8¢ Packer & Service $ 7,500,00
128 |5 1/2° Rentel Packer & Serv.
128 __|Logging & perforating s 3,850,00 [ $ 3,850.00
130 _ |Testing & Analysis
132 |Stimulation =
133 [Waste handling & Disposal .
147 Water b - 1.650,00
135 |Rentals Trailer,watertojlets,trash | $ 250018 1,800.00
135 __|Rentals BOP.Hydril, flangesetc. | § €80.00($ 5.200.00
135 |Remals Frac Tanks, pump,Fork L. | § 850.00| § 5,200.00
1368  [Safety & Enviranment
137 Geol. Suparvision
138 Site Supervision S 87500 | $ 5,400.00
139 Inspection
202 |Rods
203 |Pump
204 |Retrievable downhole eq.
205 |Perm. Downhole Eq.
206 Wellhead 3 4.8650.00
208-218 |Surl. Facilifies :
229 QOverhoad $ 75000 (S 6,485.00
865 |[Misceallaneous
TOTAL 3 15,330,00 | $ 1,140,
Bl ANE (1
BIERE 1.22C ]MURRA‘LBROOKS Tw 9/4/01
. R _




BIERE 1-22C

P.O:x

! QE__’ER. NATURAL, RESOURCES CANADA 308/771-2 g%. 35?@ P.P.5/13
DAILY COST
DE Description Datly Cost Curnulalive Cost
102 |jLocation Suivey
103 |Site & Road constresior $ 1,100.00
105 ]Mob/Damob $ 7,333.00
144 Fuel & lubricants
107___|Dalling Daywork 3 7.150.00 | $ 50,050.00
108 _ |Drilling Metarage
109 [Service Rig
110 Bolter
111 Camp & Catering
143 Bits $ 1,500.00
114  {Mud.Chem,Comp, Fluids
115,117,119, 145 ICasinL $ 3,850.00

200 |Tubing
120 __ |Float equipment $ 1,23500 | $ 1,388,
122  |Contract serv, & hauling $ 3,250.00
123 |Cementin $ 11,477.00 | $ 31,827.00
124 Directfonal
146 13 3/8° Packer & Service $ 7.500.00
128 |5 1/2° Rental Packer & Serv.
129 __[Lopging & perfarating
130 |Testing & Analysis
132  Stimulation
133 __|wasie handiing & Dispasal
147  |Water $ 1,850.00
135 |Remtals Traller,water tolletstrash_| $ 225008 1,575.00
135 [Rentals BOP,Hydril, flanges etc. | $ 68000 S 4,520.00
135 |Rentals Frac Tanks. pump,Fork L. | $ 65000 | $ 4.550.00
138 {Safety & Environmeamt
137 |Geol, Supepvision -

138 |Slte Supervision $ 875.00 1§ 4,725.00
139  ]inspection
202 Rods
203  {Pump
204 |Retrievable downhole eq.
205 [Perm. Downhole Eq.
208 ___|Welihead $ 1,600.00 ]S 4,850.00

208-218 [Surf. Facilitles
229 overhead $ 1.185.00 | $ $.735.00
885 Misce|laneous
, ;;E'AL 24,877.00 3 135,810.00 |
e
MURRAY BROOKS FRV 973/01
_ L _




je FSEP.S
L4

TR T T &

EP 84 gl _83:44AM PIONEERR NATURAL

== CTUY TRy 1ve B2 TOO

RESOURCES CANADA
s

NO.670
S03/771-2593

Plonser i
Ntures DAILY DRILLING REPORT
i Resources
Canads
Ince
AV RGNS BAYR FROW & '
8iere 1-22C ‘Lﬁ 243' KB Suitace 8
RAGTQR TOoRAY / TVD YEETGRDAY Wmmtisc
Faith Qrilting #2 255 255 0
FREATION €3 Pea0 Wuo ceaT DALY CPUT Und WELL COBT
Nipple up 9 5/8" casing. $24,877
7 3 (-1 1
" E{}) 5 | 80
eI WNER X 6T ™ Pa
' JEMSCQ D-300 (55X 14 60
Ui [MARE G TR LNEAXETRORE  |aMA (0 AN Jipe Ve von AV SLOW PUMP FRG @ RATE |
MNA
3 N O, n EPIH M (OB o 3 CORDTION e —
2 |1225|HTC|ATJ15| EB845 | 14 | 59 | 183 104 18.75] 12 100
DLOG (ORPTH WD WT Tce = 3 paN  Tarp FRAG GRAS  |RORINENALE
TA
ROT WT TETwWr HAWT - M HRS U WRS
Er—t = o —r o eer—
SRF BHA QNEP
INT BHOE TRST
W PROD Iw
TE v B r - -4
] [
s ALY B l
:00AM-7.00 Ream to bottomn.
7.00-7:30 Circulale,
7:30-8:30 POOH w/DC'’s & DP,
8:30-11:00 Pickup 9 5/8 casing eguiprnent, run casing.
11:00-13:00 Circulate.
13:00~13:15 Rig Schiumberger, held Safety Meeling wirig crew and Service personnel.
13:15-14:30 Cement 9 5/8" casing (see cementing report).
14:30-19:30 WOC.
19:30-2:30 AM Nipple down
2:30-3:45 Rig Schiumberger Wireline and run CCL. CBL from 158' to surfaca. Rig down,
3:.45-8:00AN Nippie up 9 5/8",
Schiumberger log shows good bond to 8 5/8%casing.
Wellhead between 13 3/8° and 9 5/8° leaking water at 2-3 gallons/hour.
80 de ) = Murray Braoks /N

p.P.6/13

P.C




’ : 44AM PIONE .678  P.R.7/13
SepseR S B4 L - BEEAANUTTOUSR NOTLRAL, BESOURCES CANRDA. 2 751 - 2595 P.O:-
Plomesr DAILY DRILLING REPORT
Resourced
Canaga
Inc. page2
2-FRAC TANKS HAVE 760 BBLS. FRESH WATER THIS AM.
STANKS HAVE 1,300 BBLS. MUD.
BIERE 1-22C MURRAY BROOKS _ 8/3/01
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P.S
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"DJ‘:I":JT g

sEPSEP, 24_’01 _03: 45AM PIONEER
ey S LT P NR‘_% NQTURQL RESOURCES CANADA,

303,/771-~2590.663

P.P.9/1701

Piofvesr
Natural DAILY DRILLING REPORT
Resourcne
Caneda
ne.
R m— ToEn
Biere 1-22C ___5S0'KB [ Surface 5
O[T MOTOR DEFRTI TODAY ( TVD DEFTH YESTRROAY "R OGRESS
Faith Drilling #2 256 206 49
EATION @ omx) CUM MUD £08T DALY COST UM WELL COT
Clean ait 12 1/4" hole. $10,830 $110,833
Y vIo 5D =y et CY YT N ¢ T
DATA |rLowuwg - €a
7 N K Y p‘m e ATE
EMSCO D-300 |5.5X14 80 r
OURER KOTRORE . |EoM 0 A4iN wYvew - poop v 0C PR PRE @ AATE
NA
rnrr. AKE £, e 11573 Nloe™ Nod Mﬂﬁ'mm o
2 |12.25|MTC]ATJI5| EBB4AS) 14 ) 59 | 163 | 104 8.75] 12 100
UGLOG [DEPTA MUD WT (=7 &3 TG w SDEN | [eFP | RASCAAD  [EoP nGHALE
TA
ORQUE (] eawWT B ) ] ] M
LD 7 BOPTERY
T GLRF AMA INGP
INT SHDE TERT
|Pm AP
g i ~41L:
10%
y~3 Fﬂfn T y~4 ™ Y4
= —_, s l —TEE s l
6.00AM-0:30 Drill from 208'-255'
8:30-8:45 Survey @ 233', 1 degree.
0:4510:15 Trp out of hole,
10:15-10:45 Pickup 9 5/8" casing equipment.
10:45-13:45 Attemnpt to run 9 5/8" casing, will not go deeper than $5°. Circulgte d & rotate.
13:45-15:00 Lay down casing. rig up & run Drilfing assembly. fun in 1o 255", no fill or tight spots.
15:00-15:30 Circulate.
[15:30-16:30 POOH. _
18:30-24:00 Rig & run casing, will not go decper than 59", S'._Cut Texas shoe patiem on bottom.
Tong casing. gain 8. Circulate & tum wicngs, no success. Pull & lay down csg.
24:00-2:00AM Wait on 12 1/4" NBS from Estevan ,S5K.
2:00-6;:00AM Wash & ream 10 200° @@ report Ume.
m TorPkGaah —r!F
80 cl:gmes F .. - Mumay Brooks 7 @/2/01




SEPSEP B4_’01 _©89:45AM PIONEE OLRC
Sep-02-01 06:00A Muvray -EIR NSTURAL RESOURCES CANADR; o3 /571 - 2540.668  PP.18/13>

Ploneer
Plonces DAILY COST
Rasourcaos
Cnncda
Inc
CODE (TEM Description Daily Cost Cumulative Cost
102 |Locstion Survey
103 Site & Road constrestor $ 1.100.00
105  [Mob/Demob $ 7.333.00
144 Fuel & lubricants
107 Drilling Daywork b 715000 | S 42,900.00
108 {Drilling Meterage -
108 |Service Rig
110 [Boiler
111___|Cemp & Gatering
143 |8Bits $ 1,500.00
114 |Mud Chem,Comp. Fluids
115,117,119.146 [Caslng_ s 3,850.00
200 |Tubing
120 |Float equipment $ 1€0.00
122 |Coniract seiv. & hauling 3 800.00] & 3,250.00
123 |Cementing 3 _.20.350.00
124 Directionn!
148 13 3/8" Packer & Service $ 7.500.00
120 5 1/2° Rental Packer & Sesv.
128 ___lLegping & perforating
130 |Testing & Analysis
132 Stimulation
133__ |waste handling & Disposal
147  |Water ] 1,850.00
135 |Rentals Trailer water.toiletstrash | $ 22500 $ 1,350.00
135 Rentals BOP,Hydril, flangesetc. | $ 830001 S 3,840.00
135 |Rentals Frac Tanks, pump.Fork L, | $ -650.00 | § 3,900.00
136 s_a:fatx & Environment
137 [Geo). Supervision
138 Site Supervision $ 675001 & 4,050.00
138 |inspection
202 IRods
203 Pump
204 Retrisvable downholo eq.
205 ermmn. Downhole Eq.
206 |Wellhead $ 3,250.0D
208-218 |[Surf. Facilities
229 Qverhoad $ 580.00 (| S 4,550.00
86S  |Miscellaneous
s_u’;’gf_r& 3 70,8630.00 | & 110,033.00
AL RARE ] -8\
BIERE 1-22C MURRAY BROOKS 8/2/01




S 303/771-2593 o7

' Eepsg_sep__ B4 7). ©3: 458, PIONEERR NATURAL RESOURCES CANADA ¥,658  PP.11/43

P) Cotee :
fueom | .. .DAILYDRILLING REPORT- . ... ..
VResagmids o o sl O v R . R
Canada ' S TN e e e e P )
.
ASTEAERS : Ty |
Biere 1-22C ‘ 59'KB Surface 4
TAACY . : URPYH TOGAY I TV0 YESTERDA FROGREBS
Faith Dalling #2 208" 163" 43
OFREATION g gD . CuM MU CDSY PARY CTST CUM WEM. CasT
Drill 12 174" hole, s21.480. . . _|s100.403
- 1 g ZOR % [<F
.- oATA W-'N.E .9. ----- - — . JUNORIIR IEPEENE Rty TR UL I SRR . RO,
TREER e
" JEMSCO G-300 _
MP! MAKEQ{T'PE' ' m’.mwﬂ Pu VR AN 2] NET Vet AV-DP AYDC MOW PUMN PRE @ RATR
NA ' o . '
i W?'TFFJE N U [MET TOURA RSP [T N
2 |12:25|HTC|ATJ15] EBB45| 14 | 58 | 183 | 104 {8.75] 12 100
. UD LoO JoEPTH Twup wy 5GG > o . T nm;Ewcnm- ROP 1 BHALE -
ATA
OROUE ; WT 50 WT - 17 ’sm—nm——
Mbum G 17 -‘m— 4 LENGTN 80P
i i
INY AHOE TEST
b .
| =rYe=:tc - pu—
103 |
I TR o ——" s
_1 ] | ] |
Wor v e Al T
|
| :
; 16:00AM-11:00 ___|WVait for Schiumberger.
‘ 11:00-11:30 Run 13 3/8" Model "C* Baker full bore packer to 20°. Rig Schiumberger.
11:20-11:45 Conduct safety maeling wirig crew & sefvice compan onnel.
11:4512:45 Pressure test lines, pump 10 bbis. Fresh water, 40 bbis. Class G w/2% CaCi2.
12:45-1800 YWOC, manhof Eurface samples.
18:00-18:30 Puli 13 3/8” packer.
18:30-22:00 Drilt cement from 54' to 148", Orill cement @ 1-2/minute. Cement hard.
NO SHALE SHAKER OPERATING. -
22:00-23:00 Drill from 163’ 10 179. NO FLOW FROM WELL WITH PUMP DOWN.
| 23:00-24:00 Work on Swivel
| 24:00-2:30AM TOOH & TIH after cleaning out bit jets.
; 2:30-4:30 Dﬂl"l’gg.
4.30-5;:30 Tighten bolts o fiow nipple.
5:30-8:00 Drilling.
Several pieces of rubber on shaker discharge from Hydril. WIll replace etement.
AT BUDERASOR. R ‘
98 deqrees F Murray Brooks | 9/1/01
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1 -@Siqie,m PIONEERR NARTURAL RESOURCES CANADA

Yr'ay 1ve Or'wor

303/771-2 5[;4’03653

PP.12/13
P-

Prameer DAILY DRILLING REPORT
‘ Resources

Cariada

fne- page 2
2-FRAC TANKS HAVE 1,000 BBLS. FRESH WATER THIS AM.
$-TANKS MAVE 700 BBLS. MUD.

INELL O Y,

_BIERE 1-22C |MURRAY BROOKS /1M

-
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SEP B4 '131 _B3:466M PIO
SepSET-u e, SBENALATAEER MLRA, RESOURCES CANADA 505 /771 288550 PP133
Plonoer
tdutural DAILY COST
Resouices
«Canads
Inc.
“CQDE | ITEM Description Daily Cost Cumuiative Cost
102  |Location Survey
103___|Site & Road const/rastor S 1.100.00
105 IMoryDemobd 3 7.333.00
144 Fuel & lutiricants
107__ |Drillmg Daywork $ 7,15000 | § 35,750.00
108 |Drilling Meterage
108 [Service Rig
110 Boller
111 _ |Camp & Catering
113 [Bits $ 1,500.00
114  |Mud,Chem,Comp. Flufds
115,117.119.145 |[Casing N $ 3.950.00
200 Tubing
120 Floal equipment $ 160.00
122 __ |Contract serv. & hauling $ 2,350,00
123 |Cementing $ 6,350.00 | 20,350.00
124 Directional
146 13 3/8" Packer & Service $ 3600001S 7,500.00
128 S 1/Z° Renlal Packer & Serv,
120 lLogging & perforating
130 [Testing & Analysis -
132 |Stimulation
133 __|Waste handling & Disposal
147 Water $ 1,100.00 | $ 1,850.00 |
135 |[Rentals Traller,water.l0llats trash_ | $ 225001 % 1.125.00
135 |[Rentals BOP Hyxinil. flanges etc. [ 8 680.00| $ 3,180.00
135 |Rentals Frac Tanks, pump.Fork L | § 65000 | 3 3,250.00
136 |Safaty & Environment
137 |Geol. Supervision
138 [Site Supervision- $ 875.00| $ 3,375.00
138 Inspecilon
202 Rods
203 Pump
204 |Retriavable downhoje eq.
205 Perm. Downhole Eq.
206 [Wellhead $ 3.250.00
208-218 |Sur. Faciltles
229 |Overmead E] 1,050.00{ $ 4,000.00
885 [Miscallaneous
AL $ 21,480.00 | $ '100,103.00
FITCL NANE .
BIERE 1-22C MURRAY BROOKS 9/1/01




p9-84-81 21:19 F.01
FROM: PIONEER-OPERATIONS
1 .

PIONEER
NATURAL RESQURCES

FAX TRANSMISSION

5205 N. O'CoNnor BLvo.. STE. | 400
IrRvING, TX 75039-374€
Fax: 972/069-3567

To: l\//}r#ﬂ,) &)/9&/& (5p,q) Deouvgn Date: 9.9 .o/
Fax#: 303- 3130 — ¢ 409 Pages: & | including this cover sheet.

From: [()/L Buf baveﬂ

Subject: B,ep & /)m¢7 Aesoe+

COMMENTS:




§

09-04-
FROM: PIONEER-OPERATIONS FAX NO.: 99729693567 Sus,/s7/1-25G5
LA

DAILY DRILLING REPORT

i : ' Tm*
Blere 1-22C 243' KB Shale 8

YoTAY/ VD YUBTIH DAY — [ARoGhEas
Falth Orilling #2 a9T KB 258 442
[ up CoaT DALY COST . LM WELL COOT

Drill 4 3/4" haole. $28 835 $170,975

3 ot T WSt ac

87| 38
2 3 TVEL VT W LIS RS & RA
EMSCO D-300 |55X 14 80
mm"#:-. (YT (TN Ve o T G PUNF P8 @ RATE

WE—L‘WWWWW s vaTor

VAR| L-2 | 807073 |Open| 807
U0 Ly [GEPTH QWY 900 16 oxe an (BN FRAC URAD ROP n BRALE
I A
ROY k o T BMA WY < 412 - 7] —_‘EEEVHM
| 0TS ﬂ""ﬂ'ﬁ'ﬁ TeiER . [T —]!!N ﬁimr——-
l (73 YT
(o rnmmv
=3 ]
w'-— o
| —r—r - T ——
1 1
1T - —
I
8:00AM-8:00 Lay down DP & Callars.
8:00-10:00 Nipple down.
' 10:00-12:00 Run Guida shoe, shoe joint. loat collar end 18 fts. § 1/2° csg. Land @) 679",
12:00-12:30 Raciprocate pipe & ciro. Rig Echiumberger.
12:30-12:45 Safely meeti
12:45-14.00 Presaure tast, pump 15 bbl. Water epacer. 51 bdjs, cement, bump plug w/750 psi.
14;00-18:00 WOC
18.00-1:30AM Nipple up BOE.
1:3Q-2:30 Rig Schiumberger Wireline. cun CBL W/CCL from 631' to surface, good bond, RO.
2:30-6:00 AM

Pickup 4 3/4" bil, X-over, 8-3 1/2" DC's and 2 7/8" tubing to 83D'.

The! A A
‘ 95 degroes F I Murray Brooks 9/5/01

-94-01 21:2



-@4-03 21:2@ P.83
FROM: PIONEER-OPERATIONS FAX NQ.: _ 99729693567 403/,71_29599%‘!.4, t3 ‘o2
iiied DAILY DRILLING REPORT
Rasourcss
Canada
ne, pagiz
2-FRAC TANKS HAVE 500 BBLS. FRESH WATER THIS AM.
S-TANKS HAVE 1,300 BBLS. MUD.
Dredged rolids from reservi pi, allow to dry.
L AN <) 1
BIERE 1-22C MURRAY BROOKS 9/5/01




9-ga-p3 21:28 P.04
F FROM: PIONEER-OPERRTIONS FAX NO.t 99729693567 .. 303/771_‘255-931\95 T I
Plorear DAILY COST
Rasolrces : K
Canada
Ine,
CODE TTEM Dlescription Daily Cast Cumulatlve Cost
102 Locatiop Survey D ;
103 Site & Road const/restor S 1,100.00
1as MobyDemob ] 7.333.00
144 |Fuel & lubricants
107 __ |Drilling Daywork 7.150.00 64,350.00
108 Driling Meterage
1090 |8ervice Ri
110 |Boilar
11 Camp & Catering
113 Bits $ 1,500.00
114 Muo,Chem,Comp. Flukis
115.117.118.145 _[Casing _ $ 5,000.00 | § 8,950.00
200 Tubing
120 Flqat equipment $ 1.050.00 | & 2,445,00
122  |Coniract serv. & hauling 3 700.60 5,300.00
123 Cementing 3 7.480.001 § 39,307.00
124 |Directional
148 13 3/8" Packer & Gorvice $ 7,500.00
| 128 |5 /2" Remal Packer & Serv.
126__|Logging & perfurating 3 3,85000] S 7,700.00
130 |Testing & Analysis
132 Stimulation
133 [Waste handling & Disposal
147 Wator 3 1,850.00
135 |Rentals Traller,wator toilets trash | § 225001 % 2.025.00
135 |Rentals BOP Hydr), flanges ete. | $ 680.00 | § 5,880.00
135 _ [Renlals Frac Tauks, pump Fork L. 1 § 650.00 1 % 5,850.00
138 Safely & Environment
137 Geol. Supervision
138 |[Site Supervision L 875.001 8 8,075.00
139 [inspeciion
202 Rods
203 [Pump
204 Retrievable downhala aq.
205 [Pem. Downhole Eq.
208 [Welingad 3 4.850.00
208-218 |8urf. Facilitles
228 |Overhesd ] 1.875.00 | 3 7.680.00 ,
885 [Miscellanaocus
TOTAL 3563500 | 5 179.875.00 ]
oy o l-mzlw - 4
BIERE 1.22C MURRAY BROOKS 9/5/01




FROM:

PIONEER-OPERRTIONS FAX NO.: 99729693567 *‘u,”_l_‘gsz;gq—el 2i:2]
PIPE TALLY
: BIERE 1-22C ~ Tally by ~RIg GIew Date. . 5/4/01
Pipe Size: 51/2 IWeigm: 15.50# GF&e: J55
Thread: LT& C Total jaims: Joints ran:
1 4367 .\ 442 21 3 a1 1 61
2 434 12 4478 2 2 2 2 @
3 448 13 44.28 o <) Q ] &8
4 432 14 4155 24 " 4 54 84
) 3a62 15 4.5 = = S % &
] 43.4 10 2485 = ] 8 &8 -]
? 432.28 17 15 27 3y 4 s7 e7
] 43.9 18 2 38 @ ® -]
9 44.1 18 ] k-] v - 2}
1a 42,7 > = ] ) @ o]
428.84 259.26 o 0 o
a 81 ™ o) 11 121 131
72 a2 = o2 12 12 1=
] a3 - <] | 13 123 1o
74 64 94 108 11a 124 134
™ as - a5 118 1 135
78 88 =] 108 118 128 138
e/ ay o7 107 "7 127 k14
78 88 -] 108 118 12 138
™ & - -] 109 18 b 1D
80 @ s o] 110 120 1 10
o 0 i} 0 ' o
Total 88.1 Joints not run 1
Total nof run 0 2
Total run 8da.1 3
4
5
]
7
)
-
10
1"
12
13
14
15

P o2
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969-p4-81 21:21 P.B6
s et P

FROM: PIONEER~OPERATIONS FRAX NO.: 99729693567 ——— = ool
neer
tusal CASING DETAIL
squrces
anada
[
”‘
Number Description Length Top @
315 1/2" 15.50%, J-55 LY&C, R3 LSS ERW 888.1
0
0
o]
0
0
0
0
. 0
Total 688.1
- Less cyt-off - 15
RKB - cut . 9
Casing landad at 879.1/mKB
Centralizers at: 674', 844", 556', 476', 389", 303', 214'. 128' & 84",
Bouyed weight of casing - daN
Weight on sfips : daN
Cement Detsll .  Calculated TOC (m) SURFACE Volume circulatod (M3) §1 bbis.
Stage 1: density yield slurty
tonnes description kg/m3 man volume m3
Spacer
Lead
Tail
Stage 2:
Spacer
Lead
Tall
Plug down time and date : 14:00 hrs. 9/4/01
Comments . Circulated 250 cu. f.(S1 bbls.) Class G. 2% S-1 and D28, had 12 bbls. Cmt. retumns to surface.

Displaced w/ 15.30 bbls. fresh water, piug held, dese valve. Surfacs samples hard in 4 hrs.
Remove landing joint @ 18:00 hrs. Pumped cmt. @ 8.5 bpm. slow to 2.0 bpm during displacement.

Supservisor : Murray Brooks
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PIONEER
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IAVING, TX 75039-3746
Fax; 972/969-2587
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21:04

4 |4.7S)VAR| L-2

. 2IQNEER-OPERRATIONS JFAX_NO.: _ 99729693567 e e e 4 - R9-05-81
Plo
Planeer DAILY DRILLING REPORT
Reasources - .
Caneda
Ine.
(v o3 ga~. ~=r 1y =) < rT
Biere 1-22C aar Shale 2
KoNTRACT OR ORRTH 100 ¢ V0 ] ';]Ts;mnmumv . PROUREID 7
Faith Drilling 82 gorrn F7Y/ 527 /97
SR CATION G OO0 UM MUD CORT QALY COBT O well cosT
Rig Down $18,180 $16B,405
T e e, sann | PO e a g ©
8.7 35
- FY. T I (T Y AR F- UMP PR O RATE
EMSCO D-300 |5.5X 14 a0
rw Maks @ Yrve LD & STRORE TCm (80 Al 154 CIET IR (T aADC ELOW PUWE PO G RATE
NA W
s Croran oo aioni oy

aLH No ET8 N ™

807073 |Open| 687 147 | 0 |18] 5|75

o LG [ocsTn WO WT ica 10 axc AP OP In GRALE
oATA
T LI T

b‘lﬂa— a.n, &N =T WTIMETER =] BOP TEAT

cry A WD

-y Ve TESN T

P aly
NPT TR . R .04 N SR -3 4
L s ] = 1 ' [ L
6.00AM-8.00 Plickup 4 J/4° bit. X-over, 8-3 1/2" DC's and 2 7/8" tubing to 630",
8:00-0:00 Rig Power Swivel
9:00-10:00 Pressure 1est casing & BOE 10 1,000 psi. held QK
10:00-13:00 Drif cement from 835’ {0 680"
13:00-17:45 Drili 4 /4" hols from 680’ to 838", check for flow cvery 10°.
17:45-18:00 Drilling break from 838' to 844'. water flow begins at + or - 10 bph. WATER
TEMPERATURE MEASURIZD AT 118 DEGREES F. YA
18:00-18:30 Tear out Power Swivel. Tale water samgles for Halliburton & Energy Labs
18:30-19:45 Stand back 600’ of 2 7/8" 1ubing. lay down tubing & DC's.
18:45-20:30 Wall on Baker w/packer.
20:30-21:30 Pickup Baksr mode) "J* packer.
21:30-23:00 Pump 15 bbls. Fresh water w/S gallons Baiod Inhibftor down annulus.
23:00-29:15 Set Packer g 814’ KB.. reniove BOP.
Joe Doney broke coliar bono when chain & boomer failed & onc Side of BOP fell.
23:15-8:00AM Rig down.
2oy e I’n‘ﬁr
85 degrees F Murray Broaks » 0/8/01
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pRZ —_—a - ey 8 Dy 1w D r BJ
Ploneer DAILY DRILLING REPORT
Resources
Canada
Inc
paEge 2
2-FRAC TANKS HAVE 500 BBLS. FRESH WATER THI8 AM,
5-TANKS MAVE 1,300 BBL. MUD.
| vy o LTS ors
BIERE 1-22C MURRAY BROOKS 9/8/01
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, FROM: <AIONEER-OPERATIONS .~ FAX NO.: 99729693567 403/771_253;5)9_5&1 24:85
Poncer
Pioneas DAILY COST
Resourcaa
' |Canuda
{nc.
CODE ITEM Pescription Dally Cost Cumulative Cost
102 Location Survey
103 Site & Roed const/restior s BOO.0O [ S 1,800.00
105 Mobt/Demob $ 7.333,00
144 Fuel & lupricants
107 Crifling Daywork $ 715000( 5 71,500.00
108 Drilling Meterage
, 109 Service Rig
' 110  ([Boiler
‘ 111__[Camp & Catering
‘ 113 Bits S 750.00 ] § 1.500.00
! 114 [Mug,Chem Comp. Fluids
115,117.119.145 |Casing _ s 8.950.00
200 Tubing $ 2.250.00 | § 2,250.00
120  [Float equipment $ 2,445.00
122  |Controct serv. & haullng $ 700.00 1 $ 8,000.00
123 |Cememting * s 38,307.60
124 Directionasl
148 13 I/8" Packer & Servica $ 7.500.00
128 5 1/2° Rental Packer & Serv. $ 3,80000] 5 3,800.00
129 ing & perforating $ 7,700.00
130 |Testing & Analysis
132 Stimuladon .- .
133 _|waste handling & Dispass!
147 Water $ 1,950.00
1386 Rentals Trailar,witer toileAs.trash [ § 225.001 & 2.250.00
135 Reantals BOP Hyaril, flanges stc, $ 88000 | § 6.560.00
135 Rentals Frac Tanks. pump,Fork L. | § 85000 | 8 8,500.00
135 [Rentals Power Swivel $ 5000013 500.00
\ 138 Safety & Environment
137 Geol. Suparvision '
138 She Supervision ] 87500 3 8,750.00
138 inspactlon
202 Rods
203 Pump
204 _ |Retrieveble downhols eq.
205 Perm. Downhole Eq.
208  [Walkhead $ 4.850.00
208-218 |Sud. Faciliies
228 |Overhead 3 1,000.00 | $ 8_860.00
865 Miscelisneous
TOTAL $ 18,180.00 198,405,000
ST {m;m L
BIERE j-22C MURRAY BROOKS 8/8/01
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r FROM: PIONEER-OPERATIONS FAX NO.: 9 o~ 89-86-01 21:52

PIONEER

NATURAL RESOURCES

FAX TRANSMISSION

5205 N, O'CoNNOR BLVD., STE. 1400
IRviING, TX 7503Q9-37<8
Fax: 972/9€8-3567

To: NATHAD a)/sy& (EPA)D&.JW;/L Date: 9- /-0/
Fax#: 303_ 3/5.~ ¢ 409 Pages: 3 , Including this cover sheet.

From: 1 8up. Dovee

Subject: Biep g /)4/1_7 Aepoer

COMMENTS:
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_PIONEER-QOPERATIONS . FRX NO.: 99729693567, . _.. 09-086-01 21:53 P.az2
S s et I TAY 1N. DT QLI S A 303/771—259‘3 ' g P.OD2
';‘
Nertursd DAILY DRILLING REPORT
Reegurces
Canada
.
‘ page 2

2-FRAC TANKS HAVE 500 B8BLS. FRESH WATER THIS AM,
5-TANKS HAVE 4.300 BBL5. MUD.

il e LS Tﬁv!

BIERE 1-22C MURRAY BROCKS R/8/01




FROM PIONEER-QPERATIONS ‘_F-RXQN'OQL-‘?.‘B?29691}_56_7__‘_._“303/771_2592'.}36:-{3,1 21:33 Pp-.gzsa
Poneer .
Plonagr . DAILY COST
+ |Resourcas
Cansda
ne.
CODE ITEM Description Eﬁly Cost Cumulative Cost
102 Location Burvey
103 Sile & Road cansi/restor $ 80000 | $ 1,800.00
105 Mop/Demad 3 7,333.00
144 Fuel & lupricants
107 _ [Onifing Daywork [ 7,150.00 | § 71,500.00
108 |Drilling Meaterape
108 |Service Rig |
110 Boiler
141 Camp & Catering
113 Bits 3 750001 § 1,500.00
114  JMud,Chem Comp. Fluids
115,117.118.145 _ |Casing 3 8.950.00
200 {Tubing $ 225000]8 2,250.00
120 Float equipment $ 2,445.00
122 lComract sorv. & hauling $ 70000 | § 6,000.00
123 __ |Cementing - ] 39,307.00
124 Directional
148 {13 /8" Packer & Servica 5 7.500.00
128 5 1/2" Rental Packer & Serv. $ 3,80000[ % 3 800.00
129 |Logging & perforating $ 7,700.00
130 _ |Tesling & Analysis
132 SuUmulation .- .
133 Wagste handling & Dispoass!
147 Water $ 1,850.00
135 |Rentals Trailer,wter lojlels.trash | § 2250018 - 2,250.00
135 |Rentals BOP,Hydrll, flanges sic. | $ 680.00 | $ 8.560.00
135 Renrals Frac Tanks. pump.Fork L. | § 8s0.00 | 8 8,500.00
135 [Rentals Power Swivel $ 50000 1 § 500.00
138 Safely & Environment
137 Geol. Supervision '
138 Stte Supervision S . 875001 S 68.750.00
139 Inspacilon
202 Rods
203 Pump
204  |Revrevable downhole eq.
205 }Pem. Downhole Eq.
208 [Walhead $ 4,850.00
208-218 |Surf. Faciltles
228 Overtead $ 1,000.00 [ § 8,860.00
885 Miscellaneous
l:oTAL $ 198,140.00 188,405.00
oo o
BIERE 1-22C MURRAY BROOKS 9/6/01
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SR DEE] - - JFAX_NO.: 99729693567 —~—— .- ...B9-089-01
[esturat DAILY DRILLING REPORT
Rapnrcue
Cannda
e
- igesb) :rﬂ!ﬂﬂ’—
Biero 1-22D -1
ICONTRAC TOR BEPTW TCUAY 1 TVR — [OSPTH YESTE DAY RRCEA £
Faith Rig 82 82 KB - {Q a2’
JOPHEATION ¢ W0 3 p% Roun MUD COST paily co8T il CO3T
Ao ;38 Chsnts 51790 526,203 $38,833
- wULs HL 2AMD 53t M apy C
TA [ owine ‘r
G UN (h K ri -0 O Pl €
WALE @ TYPE LWER X aTHGHE tre (MO MIN PFe RYVR - [Aos VO TLOW PP PRE @ BATC
= T = e
1 17.56|HTC| RR
OLOG |DEPTH WUD WT lu:.s =4 ) 13 YT . FRAG GHAO ROP v EIAE
TA
u . v wl BxAlsT . 4 2 WY » 8D G RAS Cum wOT rl 8
1 OO |
MARF e W
=13 [ae0s TEST
I el i
r:ngm—'lummu
B{!W'FEH_—M'—!— ) il - 44 ] = >
| |
m‘ﬁ‘ L] i 1y I m.I3g ] STV Ty (g AL
8:00-20:30 Rip up.
20:30-22:00 Diill rathole,
22:00-1.30AM Spud in 17 1/2" hote @ 22:00 hrs. 9/7/01. Notified MBOGC & Bab Schmidt (MBOGQ
Drilled 17 1/2° hola to 82’ KB.
1:30AM-6:00AM [Pickup 67' of 13 3/8" 54.50# casing. ANMemp 10 screw Landing joind to the

single joint to be run through repont time.

Murray Braoks
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esg/01
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,FAX_NO.: 99729693567

—— - ey Tt b e

Mnnliond DAILY DRILLING REPORT

Inec. . ) page 2

2-Frac tanks have Invemory of O bbls. fresh watar.
5 Frac tanks have inventory of 1,300 bbis. Mud.

Zoerr ] BXTE
Biere 1-220 Murray Brooks 9/8/01




FROM: _PIONEER-OPERARTIONS ..ERX_MO_.: 99729693567 ey o e w e B9-089-81 22112
‘;m- DAILY COST
Rascawcee
Canads
" we
CODE ] ITEM Descaption Daily Cast Cumulative Cost
102 Location Survey ’
103 Site & Road const/restar 8 _ 12000019 1,200.00
105 [Mob/Demobd ; 7.333.00 | § 7,333.00
144 wvel & lubricants
107__|Ddiling Daywork s 715000 | § 14,300.00
108 |Drlling Meterage
108 {Service Rip
110 Boiler
111 ]Camp & Catering
113 |Biis
114 Mud,Chem.Comp. Fluias $ 1,70000 1 S 1,780.00
115117.110.145_ [Casing 3 1,000.00 | 8 1,000.00
200 [Tudin
120 |Float equipment
122 [Contract serv. & haulmg Repiace Hyari| alement | $ 4.000.00]$ 4,000,00
123 [Cemerting
124  |Directional
148 |DST A& analysis
128 |Coring & analysis
128 Lgmlgg & perforst
130 esiing & Analysis -
132  [Stimulation
133 Wasle handling & Disposal
147 Walers
135  |Remals Trailer,watertoilets.trash | § 25001 S 650.00
136 Remals BOP, Hydril, Flanges eta. | § A80.00 | $ 1.380.00
135 |Remals Frac Tanks, pump, Fork IIff $ 850.00 | § 1.300.00
135  [Remals Power Swive| $ 100.00 200.00
136 Safaly & Environment
137 {Geol. Supsrvision
138 {Slte Supervision $ 87500 | & 1.350.00
138 |inspection
202 |Rods
203 |Pump
204 Relrevablo downhole eq.
208 Perm. Downhole Eq.
206 [Wellheaa
208-218 |Surt. Facilities
228  [overhnad 3 1,300.00 | § 2,150.00
865 |[Misenllanaous
l IIELﬁ 28,203.00 38,633.00
! Cup )
'Biam 1-22D Murmay Brooks l‘w 9/8/01
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Lt _PIOMEER-QPERATIONS. ., .. | FAX _NO.: 99729693567 ooy s a-ed3I09-01 22:13 P
Plorwe
Naterel DAILY DRILLING REPORT
Resqurces
Canada
Ine.
%u. - 7~ £ 7011 (2317~ i 2 03 (-
Biers 1-22D 50 Surface 2

CoNTRAL T OW —JoErinTcoAY/TVD QEPTH YA ETER PAY PROGNE A3
Faith Rig #2 130’ KB 8z 84’

PREATION Q OWO0 CUs MUD COaT « |pAdY CICY s WL coaY

oC $1,790 $55,240 $01.873
Y C~ S (e G H %L 127y it

Tﬂlm.vupe

sl g T ™ (72 TV~ (-] 1 (oo 2/
WAKE @ TYOG TmEn X CTRONE T (RO A P CeTver . jav-oP = BLCW PUMP DR A @ RATE
: S R [T

1 [175IHTC| RR open| O 62 82’

2 |12.25REEd RR [Jc2482] 14 [ 62 | 130 | 68 | 5
WUD LG [OFOTR MUP WT v 3 Ta Teac Y- (0 FRAC G RSP namALE

YA

T ) 7 0TI =
oms A K0P
Ny oE TET
Macs
Lo ya -0

I MT 1= ] -uan | G111 ‘ﬂlﬁn |

5:00-7.00 Sciow Landing Joint Mo 1op Joinl, 1and coller of JCint 54 Dalow ground level.
7.00-8:00 Rig Schiumbergcr. hold Safety mesting. pump 37 bbls. (200 sks. Class G w/2%

Caleium chlorige), displace w/B bbis. frash waier, Had 11 bpls. Cement retums

8:00-12:00 woC

12,00-20:00 Nipple up,

20:00-22:30 Drif mouseholo, pressure casing 8 Hydnil {o 800 psi.

22:30-24:45 Drill hard cement from 37 to 50', flow @ 2 bpm at 72'.

24:45-1:45 AM  [Lose circulation at 82, Gain croufation.

1:45-2:30 Welt flowing hot water & shale from 110-130°. Yvater Nowing at 2 bpm. Have &
plekup load of shale around Hydril.

2:30-3:30 Stand back DC's, |1ay down bit.

3:304:15 Pickup 1-joint 4 1/2" DP, run in, cnain down, close Hydrli, fig Schiumberger,
conduct Safety mooting.

4:15-8:00AM Pump 2000 sks, Closs G, followed w/ 150 sks. class G w/2% calcium chionda.
Pumped at 4.3 bpm at an average of 220 psi, 440 bbis. slurry pumped.

Slow rale 10 2 Dpm for last 25 bbis., displace w/E bbls. frech waler, close In.
PEAVIAON

i

38 dogrees F Murray Brooks 9/9/01
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e DAILY DRILLING REPORT

Rewourons

Canada

Ine. page 2
2-Frac tanks have inventory of 833 bbls. fresh water.
5- Frac tanks have inventory of 300 bbis, Mud.

T IR 1)
Biere 1-22D Murray Brooks 9/9/01




F_EQQIL_J’;_NU*R—J;:I-;@F},_T_;”NS. vy “F_RXDN'QO:UK%P72969356? SUS, rsa - B83-89-B1 22:13
Plonoer
Netural DAILY COST
Resources
Canach
.
CODE ITEM Description Obily o<t Gumutative Cost
102  |Location Survey
103 She & Road const/resior 8 1,200.00
105 [Mob/Demob [3 7.333.00
144 Fuel & lubricants
107 Drlling Doywork $ 715000 | & __21,450.00
108 Drilling Meterage
108 |[Servics Rip
110 Boller
111 Camp & Cataring _
113 Bits
114 |Mud.Chem,Comp. Flukis $ 1.760.00
115.117,118,145 [Casing $ 1.000.00
200 JTubing
120 Float equipment
122 _ |[Contract cerv. & hauling Replace Hydr) element 3 4.000.00
123 |Cememnting $ 41,280.00] S 41.280.00
124 Directional
148 |DST & analysis
128 |Coring & analysis
128 __lLogging & perforating
130 Tasting & Analysis Baker Packer $ 880,00 $ 850.00
132 |[Stimuiation
133 Wagte handling & Disposal
147  {water $ - 1,100.00 | $ 1.100.00
135 [Rentals Traller.water.toiletstrash | § 325001 % §75.00
135 Rentals BOP_ Hydrll, Flanges atc. | & 88000 | S 2,040.00
135 Rentals Erac Tanks, pump, Fork liff § 85000 | $ 1,950.00
135 [Remals Power Swivel 8 10000 § 300.00
136 Sefaty & Envionment
137 Geol. Supervision
138 Site Supervision 3 875.001 8 2,025.00
138 Inspection
202  |Rods
203  |Pump
204 |[Ratnevable downhole eq,
205 Parm. Downhoie Eq,
208 Weilhead
208-218 |Surl. Faclitics
229 Overhaad 3 2,630.00 |5 4,780.00
885 Miscelianeous
OTAL 3 55,240.00 91,873.00
e TN =2 o
Biere 1-220 Murray Brooks 9/9/01




FAX NQ.: 99729693567
(3 ISR~ ATy W

CASING DETAIL

B89-69-01
EIVE YRR N TP+ K

22:14 P.

Description

Length

1|13 378", 54.508/M, J-55, STAC

67.12

~
=]
o
00000000 ra

Centralizers at .
Bouyed weight of casing :

Weight on slips ;

Cement Detail :

22‘

Tota|
Loss cut-off
RKB - cut

Casing landed at

87.12

22

A8

48.72

mKB

daN

daN

Cialcuiateg TOC (m)

Volume circuiatod (mJ)

Stage 1:

tonnes

description

density
kg/ind

ylela
mw

slumy
volume m3

Spacer

Laaq

Tall

Stage 2:

Spacer

Load

Tail

Plug down lime and dale :

Comments !

Superviser ;

9/8/01 7:15

Pump 17 bbis. fresh water, foliow wth 200 sks. Class G w/2% caleium chloride (38 bbis. slury)

Dispiace with 6 bhls. fresh water.

Nad 11 bhls. coment! retums 10 surface.

Pumpex) at 2 bpm w/100 psl.

Murray Brooks
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ONEE PERATIONS v oy FAX NO.: 99729693567 S, s s amm03 09701 22
e DAILY DRILLING REPORT
Resourcas
Canada
Prec.
ET o0 Y- TR o TiaE a%00
Biere 1-22D 50' Surface 3
oraTion - T ] nY ¥ reomss
Faith Rig %2 133' KB 130’ 3
AEATIOw € o UM MUD CORT IDARY COBY mecwr
WOC $1,780 $25,080 $118,683
CI 7 1 T >y oL, Wor "o 0 €
TA [Aowame
13 ry N ER X LR JWT pOY>.13 Bl A
1
PP [N AKE G TYPE NER X TTAORE r VI [y (¥ TV pvor AV o> CUMP OFE G RATE
tr- —rr— SR LT 03 e T o ) L
1 |172.5}HTC] RR open| 0O 82 v
t‘ 2 |1225REE] RR |JC2482] 14 | 130 | 133 3 0
010G {ORSTH wT BGa 3 3 axc WPEN |e FRAC GRAD [:wnnw&
TA
W‘J WY BRA T - Lﬂ'ﬂﬁ ‘Fm‘ﬁ WRe
5 S 3 i =
e Y
o TRET
=) eacy
ﬁ_’ (1)
Lﬂﬂm— 1 S - gt — 4

—r ~g
1 X B WL— ; Nar 1

na o

8:00-7:30 Rig down Schlumberger fter 2150 sk_Cemem squeeze.

7:30-18:30 Waelt on cament.

18:30-17:30 Drill hard cement trom 46' to 70", drops aul of cement and starts water flow (2 bpm)
and heaving shals.

17:30-18:30 TQOH. unpiug bit jets, TIN.

19:30-2:00 AM___|Rotate. circulaie. add polymer while working into hole from 70 to 133°. Well
continues te heave shale and flow water. Have 8 or 7 cubic yards of shale. Clirculate
from tho flowline directly to reserve pit. Make connedtion to drll deeper. cannot get
Kolly inlo bushings because of fill. POOH

2:00AM-2:30 Pickup 140imt 4 1/2° OP. run in, chain down, close Hydril, rig Schiumberger,
conduct Safety meeting.

2:30-3:15 Pump 550 sks. Class G, lollawed w/ 150 sks. class G w/2% calcium chloride.
Pumped m 4.1 bpm at en average of 200 psi. 135 bhis_ slurry pumped.
Slow rate 1o 2 bpm for Iast 10 dbis., displaco w/8 bbls. fresh water, close in.

13:15-6.00AM WaR gn cement.

Y r'.\'lwm (3

50 degreas F Murray Brooks 9/10/01
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DAILY DRILLING REPORT

page 2

2-Frac 1anks have inventory of 300 bbls, fresh water,

5- Frac tanks have inventory of 300 bbls. Mud,

Please Note: Joe Doney,listed on moming tour, is not on ipcation.

ELL

Biere 1-220

(L
|Mun~ay Brooks l 8/10/01

IP --

1
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- FROM! PIONEER-OPERATIONS _ FAX NQ.:x_ 93 B0, 771 -2 555 o
Monser
Ponser DAILY COST
Rasvirces
Cansda
Ine.
CQDE ITEM Description Dally Cost Cumulative Cost
102 Location Survey
103 Sie & Road const/rastor 3 1,200.00
105 Mabd/Demob . - 7,333.00
144 Fuel & jubricants
107__[Driling Daywork 3 7.150.00 [ & 28,600.00
108 Drilling Meterege )
109 Service R
110 Boller
111 __|Camp & Catenng .
113 Bits
114 Mua Chem,.Comp. Flulds ‘ S 1,780.00
115,117.110,145% [Casm $ 1.000.00
200 |[Tubi '
120 Floot equipment
122 [Contract seIv. 8 hauling  |Repiacs Hydri element $ 4.000.00
123 Cementing_ $ 14,310.00 ] 8 55,500.00

124 Diredional

148  [DST A analysis

128 _[Coring & analysis
128 [Logging & perfocating -
130 Teaing & Analysis Baker Packer $ 850.00
132 Stimuistion

133 __|waste handling & Drsposal

147 Water 8 1,100.00
135 Rentals Trailer,water toilets trash | $ 325001 8 1,300.00
135 Rentals BOP, Hydnl. Flanges ete. | & 680.00 { § 2,720.00
135 jRentais Frac Tanka, pump, Fork [ifg § 850.00 (S 2,800.00
135 |Renta)s Power Swivel S 100.00 | $ 400.00
138 Safely & Environmem
137 Goal, Supsrvision
138 Site Supervision $ 875.00 [ $ 2,700.00
139 |inspection
202 [Rods
203 Pump
204 Retriavabie downhole eq.
205 [Perm. Downhote Eq.
208 Wellhead

208-218 |Sur. Fadlilies
220 Overhead $ - 1,200001 $ 5.880.00
885 [Miscellaneous

OTAL $ 25,080.00] $ 116,883,00
AL madst T
. 9/10/01
Biera 1.22D L Murray Brooks 1
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PIONEER

NATURAL RESOURCES

FAX TRANSMISSION

S205 N. O'CONNOR BLVD., STE. | 400
iRvING, TX 75039-3746
Fax: 972/969-3567

To: Mﬂrﬁg‘_) (l)/SHL (EPA)DEQVE/Z Date: 7"//’ C /
Fax# 3203- 343> — ¢ 409 Pages: jf , including this cover sheet.

From: u)/LBUﬁ- /_)m/é»e-

Subject: B,ep e /)411.:7 Aepoer

COMMENTS:

P.

at
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PIONEER-OPERRTIONS FAX NO.: 99729693567 89-16-91 22:40

DAILY DRILLING REPORT

iNG
Biere 1.22D 50'
{owwt 100avTRE
187' KB
ST
$1,790
?n T
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I | | ] )| DI
s - 0.1

§8:00-13:00 Wall on cement.
13:00-15:30 Drill hard cement from 46' lo 70' . drops out of cement and starts water Row (2 bpm)
15:30-18:00 Rotate, circulate. mix vis pills wiile working into hole from 70' to 133", Wel) flowing
and heaving shale.
19:00-20:30 Deiil formation from 134’ to 1687,
20:30-21:45 POOH. run 1 1. 4 1/2° DP, chaln down. rig Schiumbemer, condudt safety meeting.  }
21:45-22:45 Pump 550 sks. Class G, foliowsd w/ 150 sks. class G w/2% cal¢ium chioride.
Pumped st 4.1 bpm &t 8n average of 200 psl. 135 bbls. siury pumped.
Slow raie to 2 bpm for last 10 bhls., displace wf bbls. (resh water, close in.
22:45-23:00 Squeeze pumpinyg linished at 22:45 PM, rip down Schiumberger.
23.00-6,00AM wWatf on cermnent. Will drill out at 8:00 AM, 8/11/01

Je
I 50 degreos F | Murray Brooks lﬁ 8/11/01

P
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FROM: PIONEER-OPERATIONS FAX NO.: 99729693567 B89-19-91 22:40 P.83
Plorees DAILY DRILLING REPORT |
. Rysonrces
Canxia
i page 2 }
I
- |
‘ 2-Frac tanks have inventory of 300 bbis. fresh wate.
l 5- Frac tanks have inventory of 300 bbts. Mud, !
o Please Note: Raleased ¢-Frac wanks 8/7/01
Cleaned up location, build berm around rig. Bapin cloaning Frac tanks w/vacuum trucks.
Mad verbal estimate to dispose of solids on location and trucked 1o Bishon Disposal
for abaut $20,000.00. Disposa! Operalor will check w/State to be sure he js in
compliance for taking 40,000 PPM chiondes in mstesial imo his site.
sSaY - e
Blere 1-22D Murray Brooks 8/11/01
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TFEQR._-PIQ-NEER:QP—E_MUDHS_' - = o FRXNO.: 99729693567 . 89-18-01 22:41  p.p4
Plonmer DAILY COST
Natural
Resowurces
Caneta
‘ime,
CODE ITEM Descriglion Daily Cost Cumuiative Cos
102 Location Survey
103 Sito & Road constrestor 3 700. S 1,900.00
105 |Mob/Demob 13 7.333.00
194 Fuel & lubricapts
{107 [Dniimg Daywork 13 7.150.00 [ & 35,750.00
108 _ |Drilling Meterage
108 [Service R
11Q Bailer
111 Camp 8 Catering-
143 Bits
114 ‘|Mud Chem,Comp. Fluids S 1,790.00
115.117,116.145 [Casing $ 1,000,00
200 |Tubing
120  |Float equipment
122 _ [Coniract serv. & hauling Replace Hydril element $ 4.000.00
123 Ceman@g 5 1425000 $ 89,840.00
124  |Directlapal
148 |DST & analysis
128 _ |Coring & onalysis
129 ing & ratin
130 _ |Testing & Analysis Baker Packer 5 850.00
132 Stimulation
133 |Waste hendling & Disposal
147 |Waler $ 1,100.00
135 Remals Traller water, (oiletstrash [ $ 325001 3 1,825.00
135 |Rentals BOP, Hydril, Flanges elc. | $ 680.00 | S 3,400.00
135 |Rentals Frac Tanks, pump, Fork liff $ 6850.00 3,250.00
135 |Remals Power Swivel 3 100.00 | & 500.00
: 136 |Safety & Environment
; 137 |[|Geol. Supesvision
138 [Sne Supervision $ 87500 & 3,375.00
138 inspection
202  |Rods
203 |Pump '
204 ]Retriovable downhole 8g.
205 Permm. Downhale Eq. ’
| 208 [Wellhead
208-218 [Sum. Facilitles
228 |[Overmnead $ 1,260.00 | $ 7.230.00
885 Miscellanoous
TAL 25.1'5?.0'5+ T 142,743.00 |
—enta
Biere 1-22D Murray Brooks 8/11/01
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NATURAL RESQURCES

FAX TRANSMISSION

S205 N. O'CoNnor BuLvo,, Ste. | 200
IRVING, TX 75039-3746
Fax: 972/969-3567

To: Narwad Wiser (€p)besusn Date: 7120
Fax#: 203- 31— ¢ 409 Pages: 4. ,including this cover sheat.

From: ,),, Bur /)auél

Subject: B,ep e /)411.7 Aepors

COMMENTS:




69-11-61

21:36

Rlorewr
Natural
Resuurces
Canade
fe=
Biere 1-22D
Faith Rig $2
Y @ CED
Drill ot after Squeere 84
TA Inowpe
STRQRE O [ &i onm
1
T @ Tt et & OTHORE TIRCCE JETveL  jAoe AV-DC BLOW FUl® PRI @ RATE
0 T’k MARE SER RO JETE " 3 m = COND:
17.5 open| O 82 82'
14 | 133 ] 187 34 4
Ta oA ®OEN | [EPP jﬁwm WGP I SHALE
()G aumm 17Ty % f
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(1} D& TEAT
e
Fﬂ?u
- M - ™4 = r 4
1 | l |

8.00-8:00AM wWatt on cement,
9:00-13:30 Onill hard cement from 45 1o 70°, drops out of cement and starls water fiow (2 bpm) |
13:30-19:00 Rotate, circulgte, mix vis pilts while working Into hole from 70" to 130'. Well ﬂtan\g1
and heaving shale. Unabie to work deeper,
19:00-20:30 POOH, run Baker 13 3/8" full bore packer & set at 30" Rig Schiumbarger.
20:30-20:45 Conduct safety mesting.
20:45-21:00 Pump 700 sks. Class G w/2% calclum chioride.
Pumped gt 5.7 bpm at an average of 275 psi. 143 bbls. slwTy pumped.
Siow rate to 2 bpm for last 4 bbis_, displace w/3.5 bbis, fresh water, close in.
21:00-21:00 uoeze pumMping finished gt 20:45 PM, rig down Schiumberger.
21:00-2:00AM Wait on cament. Will drill out at 2:00 AM, 9/12/01
2:00-3:30 Releaase Baker packer, Run in hole.
3:30-8:00 AM Drill hard cement from 43'to 768'. Water flow begins @ 1-1 1/2 bpm ai 72'.
] SOR T

50 degrees F

Murray Brooks 1201

P

.82




lonm DAILY DRILLING REPORT"

torc ‘ ' page 2

2.Frac tanks have invantary of 1,300 bbis. frash water.
2- Frac tanks have inveniory of 300 bbis, Mud.

Mr. Jim Boyter w/Mciena EPA visited location.

Begin trucking sollds to Dishon Disposal 8/12/01.

Th
Ialua 1-220 [Murray Brooks | 8/12/01

__99-11-81 21:35_  P.@




FROM: _ PIONEER-OPERATIONS  _  _ FAX NO.: 99729693567 ———" - .~ _.B3-11-81 21:36_ P.@s
Ploree) .
Natural DAILY COST
' |Remowrcse
Canxds
ne
CODE ITEM Description Daily Cost Cumujative Cost
102 Location Survey
103 Site & Road constrestor $ 1,900.00
108 [Mob/Demod [ 7,333.00
144 Fusl & Iubricams
107 Drilling Daywork b 715000 | & 42,900.00
108 |Driling Melerage
108  [Service Rig
110 Boiler
111 Camp & Catering
113 Bits
114 Mua.Cnem,Comp. Fluids $ 1.780.00
115.117.119.145 _|Casing 3 1.0600.00
200 |Tubing
120 Float equipmernt
122 |Contract serv. & hauling  |Reploce Hydril elemant $ 4,000.00
123 |Cementing S 15,150.00 { § 84,990.00
124 Diroctional!
148  [DST & analysis
128 Coring & analysis
120 __|Logging & perforating
130___|Testing & Analysis Baker Packer ] 3,580,001 S 4,230.00
132 Stmulation
133___|Waste handling & Disposal
147  [water s 1,100.00
135 Rentals Trailerwater toileta trash | $ 325001 $ 1,850.00
135 Rentals BOP, Hydrl, Flanges etc. | $ as8p.00 | S 4.080.00
135 Rentals Frac Tanks. pump. Fork lifi $ g5000 1|8 3,900.00
135 [Remals Powsr Swivel $ 100.00 | § 800.00
138 Safety & Envionment
137 Geool. Supervision
138 Site Supsrvision $ 8750013 4.050.00
139 Inspaction
202 Rods
203  |Pump
204 |Retrioyablo downhole eq.
205 Permn, Downhole Eq.
208  [Welinaad
208-218 |Surt. Facllities
229 Overhoad $ 1,415001 8§ 8.645.00
8as Miscallanaous
!TOTAL $ TS s 172.486.00 |
ST e i BXYE
Biere 1-220 Murray [Rrooks 9/12/01
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PIONEE

NATURAL RESQURCES

FAX TRANSMISSION

5205 N. O'ConNOR BLvo., STE. | §00
IRVING, TX 75039-3745
FAX: 97 2/969-35687

To: Naruad Wiser (€PA)Desuen Pt 5. 3.0
Fax#: 2303- 313~ ¢ 409 Pages: 4. , including this cover sheet.

From: a)/z_s’uk. bovéﬁ

Subject: Biep e /)4m7 Aetor+

COMMENTS:

P.91




- FROM:

PIONEER-OPERATIONS

FAX NDO.: 99729693567 99-12-01
it DAILY DRILLING REPORT
Rxsogrcoe
Canada
nc. .
— v —T2 ™ M NG Rl 2= |
Bisre 1-22D S0" Surface 8
TR OEbTM TCOAY ! VD VRSTERDAY “YarotREss
Falth Rig #2 167 KB 133 34"
JOPREATION @ 0800 L MO CQST QART COEY Ut WELL ComsT
Wah for final load of cement 10 arrive. |$12,576 £23,.188 $166,634
G A o) o mot W @ >oC |
MO BN == 33 3 f“""’
[ ) M ETVveL [Ae0P -3 &0 SUNP Paaanrs'
T TE ..mmmmrﬁ T~ am T
open| Q0 82 a2’
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P:r.nm v
O '~ —1 T RE (i =3 —
] | 1 ]
» [«*] wﬁ
8:00-8:00AM Circulate & wash 10 167". Well ﬂoﬂ:_zvbpm and producing shale.
8:00-17:00 Circulate, rotate clesn hole by circulating vis sweeps while waling for cement.
17:00-17:30 POONM.
17:30-18:00 Run 1) 3/8" Baker packer and sat @ 30,
18:00-20:30 Wait an Dowell, rig Bowell. conduct Safety Mesting. Fepd
20:30-21:00 Pumg 500 sks. class G w/3% caleium chioride, 35% Silica éewer & 1/48 cello NKk.
Pumped @ 5.5 Bpm at 300 psi, displace w20 bbls. Fresh walcr.
21:00-1:00AM WOC, sample very hard aticr 4 hrs. Water lowing back prlor to cementing.
1:00-1:45 Pump S00 sks. dass G w/3% caleium chjoride, 35% Silica Howet & 1/4# cello fik.
Pumped @ 5.5 bpm at 300 psi. displace w/1S bdis. Fresh water. ~ oo /4
. |Haveo water Rowing back. Cememnt semples vely hard €@ 4 hrs,
1:45-6:00AM  [Wait on cement. At report time, wait on las! load af cement 1o be delivered.
TSI R oaTe
38 degmos F Muray Brooks 9/13/01

21

114

.02




- FROM:

[l

15

Biere 1-22D

PIONEER-OPERRTIONS FAX NO.: 99729693567 89-12-81 21
Plonasr DAILY DRILLING REPORT -
Rosourcas
Cansda '
Inc. page 2
2-Frac fanks have inventory of 1,300 bbis. fregh water.
2- Frac tgnks have inventoty of 300 bbls. Mud.
Mr. Jim Boyter w/Helena EPA visited location 8/12/01 for 172 hr.
Clean 2 Frac tanks.
Truek to Witliston 2-20, 13 3/8° cut-0ffs, 1-35', 13 3/8" cut-off & 1-42.40"J1. B 5/8° cs.
Also sent 2-13 3/8° by 0 5/8" weilheads 1o Williston to ba retumed to Marta-Go.
|~ 4

E
Murray Brooks l

/13701




] *~SROM: _PIONEER-OPERATIONS

FAX NO.: 99729693567 89-12-01 21:15
Ronse?
Netura DAILY COST
Rexouicws ’
Cansda
lre
CODE ITEM Descnption Dally Cost cumulative Cost
102 Locgtion Survey ’
103 [Site & Road constrastor & 1,800.00 }
105 Mob/Demob ) 7,333.00
144 |Fuel & lubricants
107 Drilling Daywork 3 7,150.001 % - 50,050.00
108 __IDnilling Melerage
109 Service Rig
110 Baoller
1M Camp & Catering
113 Bits
114 |Mua,Chem,Comp. Fluids $ 10,788.00 | & 12,5768.00
115,117,119,145 _[Casing $ 1,000.00
200 Tubing
120 [Float equipmem
122 |Contract serv. & hauling $ 120000 ($ 5,200.00
123 |Cemerting $ 84,990.00
124 Dimational
148 PST & analysis
128 |Coring & anslysls
129 inp & perforating
130 Testing & Analysis Baker Packer 5 4.230.00
132 Sumutation
133 Waste handling & Disposal
147 Waler 3 65000 $ 1.750.0D
135 Remals Traller,watar tollets trash | $ 250013 2,275.00
135 |Rentals BOP, Hydrll, Flanges etc. | § 880,00 4,76D.00
135 [Rentsls Frac Tanks, pump, Fork (Iff $ 50000 { § 4,400.00
135 |Rentals Power Swive) [ 100.00 | § 700.00
136 Safely & Environmant
137 Geol. Supervision
1368 Site Suporvision $ 875001[ & 4,725.Q0
139 [inspedion
202 Rods
203 Pump__
204 Reotnovable downhole eq.
205 |Perm. Downhole Eq.
208 Waellhesa
208-218 [Surt, Facillties
228 |Ovemead 3 1,900.00 | $ 5,745.00
885 Miscellaneous
TSTAL [3 23.1668.00 | S 185,634.00
(Q 7Y~ Day
Blere 1-22D Murmay Brooks l 8/13/01

.84




“FROM:,

PIONEER-OPERRTIONS FAX NO.: 99?2969356? . P9-16-01 23:03
TS - i ok

PIONEER

NATURAL RESOURCES

FAX TRANSMISSION

S205 N. O'CoNNeR BLvp., STE. 1400
IrRvING, TX 75039-37486
Fax: 972/8968-3567

To: - Narnad Wiser (€¢8) besvan Date: 7-17-0/
FaxR: 303- 35— ¢ 409 Pages: /2, including this cover sheet.

From: Z()/L Bur. Dové»ﬁ

Subject: B,z p 2 /)411.7 Aepor+

COMMENTS:

P

.01




"“FROM:, PIOMEER-OPERRTYIONS FAX NO.: 99729693567 09-16-01 23:83 P.B82

Mt DAILY DRILLING REPORT
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Canada
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-FROM:. PIONEER-OPERAT [ONS FAX NO.: 99729693567 89-16-01 23:04  P.04
Pienoer CASING DETAIL
Naturat
Resources
Canada
Inc.
Number Jts. Descriplion Length Tt;p -
/ 6% ' 2% 0O%s, src ol 70| 778,
/ WEATHER Ford s 38RT FRoA7T o, &0 /?f- 7>
- . o . 27 .00
s 278" 3¢ 355, 5TC zo?.€8
Total 258 .7
Less cut-off | z2, ¥5]
RKB - cul | ys.00
Casing langed al 2YY: 33 |mKB
Cantralizers at : /93; /'{,
wt
Bouyed welght of casing : 25D dan
Weight on slips : 72 daN
Cement Detail : Caiculated TOC {m) Volume circulated {m3)
Stage 1: density yield slurry
lonnes description kg/m3 mait volume m3
Spacer
Lead
Tail
Stage 2:
Spacer
Lead
Tail

Plug down time and cate :

Comments :

Supervisor :

foofer




‘.FROM: PIONEER-OPERATIONS FRX NO.: 99729693567 9-16-81 23:84
Pioneer DAILY GOST
Natural
|Resources
Canada
Inc.
GCODE ITEM Desctiption Daily Cost Cumulalive Cosl
102 Location Survey
103 |Site & Road constrestor /Foo
105 Mob/Demob 2232
144 Fuet & lubricants )
107 |Driling Daywork 2450 £73350
108 Driling Melerage
109 Service Rig
110 Boiler
111 Camp & Calering
113 Bits
114 |Mud.Chem.Comp. Fluids /2 57¢
115,117.118.145 |Casing 2200
200 Tubing
120 Floal equipment
122 |Conlract serv, & hauling 200
123 [Cementing 3/ 400 25€ ¢¥°
124 |Directional 4 .
146 DST & analysis
128 Coring & enalysis
129  [Logging & perforaling
130 Testing & Analysis 3 530
132 Stimulation
133 |Wasle handling & Disposal  [gA¢e To Dissoal 0, 000 /7 200
147 |Water M X
135 Renlals
T281cen._sC g 325 2 725
Bof s {80 Lt
TRelX. , FORU L FT coo S 4o
Sah s e 20 P00
136 Safsty & Enviconmenl
137 Geol. Supervision
138 |Site Supervision '
139 Inspeclion LE22 ({00
202 Rods
203 Pump
204 Relrievable downhole eq.
205 Perm. Downhole Eq.
206 Wellhead
208-218 jSurf. Facilities
229 Overhead
. i 2573 /45, 376
865 Miscellencous ra b-ﬁ-‘ 2z (?3
TOTA
[NECCNANE TUPERVISOR L 5;5:‘ ave 3/S; A
Ei&fs /-r2p Eftopts [ Coofya | Fysoy

.85




- FROM: PIONEER-OPERRTIONS FAX NO.: 99729693567 B9-16-01 23:85 P.B6

e DAILY DRILLING REPORT
Resources
Canada
Inc.
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Monitoring Plan for the Shallow Groundwater

Biere Well Response Action Project

Pioneer Natural Resources USA, Inc.
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INTRODUCTION

History and Background

The Biere well, Figure 1, was dnlled in 1972 by Mesa Petroleum. Through subsequent
business successions and acquisitions the Biere well is now the responsibility of Pioneer
Natural Resources USA, Inc. (Pioneer). In response to indications that the Biere well was
allowing thermal brines from oil producing and/or brine injection zones to communicate
with and impact the shallow drinking water aquifer, Pioneer conducted a field
investigation in the Biere well area, (Field Investigation Report, Biere Well Evaluation,
Poplar, Montana (CH2M Hill, August 2000).

In a parallel task, Pioneer evaluated the construction history of the Biere well and
prepared a proposed plan to re-seal the well (Proposed Biere # 1-22 Well Response
Action Plan, Pioneer Natural Resources, December, 2000). The Response Action Plan, as
approved by EPA, provides for the injection of an oil field sealant into the formation in
sufficient quantities to seal the formation and the apparently leaking annular seal of the
Biere well. The new injection wells will be installed approximately 10 feet from the Biere
well on three sides. As presented in the Response Action Plan, the existing Biere relief
well will be temporarily re-opened to monitor in-situ conditions during the placement of
the primary sealant in the three temporary injection wells installed around the Biere well.

Once the sealant is injected into the wells, the Biere relief well will also be injected with

N



the sealant, as necessary, and abandoned.

This document summarizes the additional site characterization and post-Biere well
remediation monitoring to be conducted by Pioneer pursuant to the Emergency

Administrative Order on Consent entered into by the U.S. Environmental Protection

Agency (EPA) and Pioneer in June 2001, ﬁECEEVED

Hydrogeologic Setting and Water Quality ) JUN 13 200
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The conceptual model of the shallow groundwater system in the study aregem{&iﬁféC@g?qE',‘-;’"0"'"9"‘3'

thin (5 to 20 feet typical thickness) aquifer of Quaternary sand and gravel deposits that are
widely present on top of the underlying Cretaceous Bearpaw Shale. The aquifer has highly .
variable hydraulic properties depending on the thickness of the sand and gravel and the
amount of fine-grained materials (silt and clay) included in the aquifer sediments. The
aquifer is present between the Bearpaw Shale and overlying till. In the study area the
groundwater gradients in the Quaternary aquifer are generally toward the Poplar River to
the west-southwest. The shallow aquifer in the study area merges laterally with, and
discharges into, the alluvial aquifer present along the current Poplar River drainage which

flows generally north to south approximately 2 miles west of the Biere well area.

Sources of recharge to the shallow aquifer beneath the study area are only generally

identified. There are five potential sources of recharge:

1. Direct infiltration of precipitation;

2. Lateral inflow of infiltration from highlands to the east;

3. Diffuse and/or localized vertical leakage from underlying saline aquifer(s) through
structural weaknesses or zones of higher vertical permeability in the Bearpaw
Shale;

4. Point source leakage from deep saline aquifer(s) via well bores; and

5. Direct infiltration of fugitive saline fluids stemming from the production of oil and

the subsequent storage, transporting, pumping and disposing of this wastewater.




There is insufficient information available to proportion the recharge between the various

sources of water. Some or all of these recharge sources may be active locally across the

study area. e f';‘.%VED

The pre-Biere well water quality of the shallow aquifer in the study area is unknown‘JuN 1< 2001
Using the lowest specific conductivity value reported in the various reports pre’Qaréd on 4"&%&?&%\;‘
the area by the U.S. Geological Survey (USGS), and in the Field Investigation (CH2M i

Hill 2000) conducted by Pioneer, and assuming there were no localized natural sources of

saline water leakage, the pre-oil field water quality background probably ranged from

1,500 to 2,500 microsiemens per centimeter (uS/cm), which equates to an approximate

total dissolved solids (TDS) concentration of 1,100 to 1,500 milligram per liter (mg/1).

The dominant ions in the background water are calcium, magnesium and bicarbonate.

Brines in the bedrock saline aquifers and oil production zones beneath the study area have
TDS concentrations of 80,000 to 120,000 mg/l and are predominantly sodium chloride.
Leakage of these brines via natural pathways, leaking wells and boreholes or from fugitive
water released during current and historic handling of the brines has produced localized
areas within the shallow aquifer where the water chemistry has been changed from
predominantly calcium-magnesium bicarbonate to predominantly sodium chloride. In
addition, organic compounds typically associated with the production of petroleum;

benzene, ethyl benzene, toluene and xylene (BTEX) have been detected in the shallow

groundwater in the study area.

In the immediate vicinity of the Biere well, groundwater in the shallow aquifer is now a
predominantly sodium chloride water with a TDS of about 65,000 mg/Il. This fact, and the
observations of elevated temperature and water level (head) near the Biere well, indicates

\
that the Biere well is an active source of brine leakage into the shallow aquifer. !
l

Elevated heads in the shallow aquifer near the Biere well appear to be a localized impact
and the thermal signature quickly dissipates with distance away from the Biere well. The

sodium chloride dominated shallow water chemistry signature reveals a relatively




constrained chloride plume extending to the west from the Biere well. The westward flow
component is also supported by the detection of benzene in monitoring well PNR-7 about

2000 feet west-northwest of the Biere well,

It is difficult to track the extension of the chloride plume from the Biere well more than
about one-half mile to the west with any certainty. Benzene is not present above
detectable limits in more distant wells and sodium chloride concentrations tend to blend in
with the general water chemistry of the aquifer. In addition, there are numerous active
and historical oil wells, brine injection and brine handling facilities, in and adjoining the
study area, any of which may have in the past or be actively contributing sodium chloride
and BTEX compounds to the shallow aquifer chemistry. More specifically, data collected
by Pioneer Natural Resources during the field investigation suggests the possibility of one
or more additional active sources of brine and BTEX compounds south-southeast of the
Biere well. In addition, data collected by the USGS and EPA indicates separate area(s)
contributing high TDS water and chlorides adjacent to, and probably intermingling with

the northwest extension of the chloride plume from the Biere well.

The difficulty in tracking diffuse plume signatures and in assigning or proportioning
recharge sources by chemistry impacts is simply that there appears to be no significant
characteristic to differentiate between the numerous and various sources of brine. All brine
sources impacting the shallow aquifer, whether from specific wells owned by any of the
various oil companies, from years of brine handling across the study area by the many well
owners, operators and service companies, or from natural leakage, are all predominantly

sodium chloride. Active or recent sources of brine may also carry a BTEX component.

It is within this convoluted mixture of real and potential sources of the same contaminants
that the proposed monitoring program must operate to provide meaningful evaluation of

the effectiveness of the proposed remedial measures to be implemented on the Biere well.

RECEIVED
JUN 15 2001
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Objectives and Approach
The proposed monitoring plan has three primary objectives:

1. Provide additional characterization of the shallow Quaternary aquifer near the
Biere well through installation of additional shallow monitoring wells;

2. Evaluation and confirmation that the leakage from the Biere well has been
curtailed by the proposed Response Action Plan;

3. Confirmation, by observation of water chemistry changes, of the area impacted by

leakage from Biere well.
New Monitoring Wells

Pioneer will install 10 additional monitoring wells in the vicinity of the Biere well at the
approximate locations shown on Figure 1. Final well locations are subject to site-specific
access and landowner restrictions but Pioneer will strive to locate the wells as close to the

proposed locations as possible.

The wells will be installed by hollow stem auger method and completed as 2-inch PVC
monitoring wells similar to the previously installed wells (except PNR 4 and PNR 5 which
were constructed by mud rotary techniques and are constructed of 2-inch stainless steel).
The wells will be constructed to monitor the Quaternary gravel deposits on top of the
underlying Bearpaw Shale. Screen length will vary with the thickness of the gravel but
typically 10 feet of screen will be installed. Following installation and development, the

wells will be surveyed for horizontal and vertical control.

As the boreholes of the three wells at the corners of the Biere well remediation area
(Figure 1), are being advanced, water quality parameters (temperature and conductivity)

will be collected at the top of the gravel and every 5 feet until the Bearpaw Shale is

encountered. Following installation of these wells, Pioneer and EPA will review the field. )
data and determine if there is an adequate gravel thickness and sufficient wate ’13/0\;’ )
JUN 18 2001
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differences to justify installation of additional shallow wells at these locations to form well

nests. If justified by field observations, nested wells, consisting of two to three,

independent wells with short well screens may provide additional definition of brine

stratification within the Quaternary gravels.

Proposed Monitoring Well Network

There are a total of 24 wells proposed to be included in this monitoring program as listed

below. The proposed monitoring program includes all of the monitoring wells installed by

Pioneer:
PNR-4 PNR-5
PNR-8 PNR-9
PNR-12 PNR-13*

PNR-16* PNR-17*
PNR-20* PNR-21*

PNR-6
PNR-10
PNR-14*
PNR-18*

PNR-7

PNR-11*
PNR-15*
PNR-19*

The wells with asterisks denote new wells to be installed as part of this plan.
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Assuming long-term access agreements can be obtained from the controlling agencies and

private well owners, the following additional wells will be included:

USGS FPB 93-3 USGS FPB 92-12
M-27 (Reddoor) M-28 (Lockman)
M-31 (Trottier) Buckles-Whitmer

Existing well M-30 is a private well that is not in the Quaternary aquifer affected by the

Biere well and therefore Pioneer is not including M-30 in the monitoring program.

Well PNR-4 is located within the immediate working vicinity of the Biere well and the
proposed response actions and as such is at risk from the myriad of equipment and drilling
activities that will be employed on this project. Pioneer will take reasonable precautions
to protect PNR-4 through the use of concrete barriers, flagging and contractor awareness
but complete safety is not assured. It is also possible that the drilling equipment used in
the response action will unavoidably have to be set up such that PNR-4 must be disturbed
or destroyed. If, in Pioneer’s opinion, PNR-4 cannot be protected or must be abandoned,
the well will either be temporarily abandoned or plugged and abandoned. Temporary
abandonment will be accomplished by filling the screen section with sand and the
remainder of the casing with bentonite and the wellhead cut off and sealed at ground level.
If the well must be plugged and abandoned, it will be filled with cement grout and cut off

2 feet below ground level.

A shallow well into the Quaternary gravel in the immediate vicinity of the Biere well is
critical to the post remedial monitoring to determine the effectiveness of the response
actions taken on the Biere well. Consequently, if PNR-4 must be plugged and abandoned,
Pioneer will install a replacement well in this area as soon as the drilling equipment used to

install the injection wells is removed.
RECE =)
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Monitoring Schedule and Duration

installed and access agreements reached for existing private wells, a compléte round of
samples will be collected. This sampling event should occur in late summer/early fall 2001.
Pending availability of drilling contractors, the Biere well remediation is anticipated to
occur in the late fall 2001. A second round of samples will be collected from all
monitoring wells just prior to the remedial activities at the Biere well. Immediately after
the Biere well remedial measures have been completed, all monitoring wells will again be
sampled. Sampling will be repeated quarterly for 2 years (8 quarterly samples) after the

Biere well remediation has been completed.

Quarterly sampling will typically be conducted in March, June, September and December.
The schedule for winter and spring sampling events will be flexible to avoid inclement
weather. To the extent possible the samples will be collected during the same annual time

frame to allow seasonal comparison of water chemistry trends.

The results of each sampling event will be submitted to the appropriate regulatory
agencies for general information. At the end of the initial 2-year period, the results of the 8
quarterly samples will be combined with the existing available water chemistry data and
presented in a written report to the regulatory agencies. This report will provide analysis
of the results relative to the objectives of the monitoring program and will provide the
basis for discussions with the agencies regarding any modifications to the monitoring
program. A logical long term monitoring program consists of more frequent sampling of
wells near the Biere well and less frequent sampling at wells distant from the Biere well.
Consequently, at the end of the initial 2-year monitoring period, a semi-annual sampling
schedule or a combination of quarterly and semi-annual sampling schedules may be

adopted.

After 5 years of post-Biere well remediation monitoring, the data will again be compiled

into a comprehensive report and discussions with the regulating agencies will be held to




establish a long term monitoring program consistent with, and in conjunction with other
basin wide remedies and actions stemming from the EPA’s basin wide order to address
water quality issues stemming from oil production activities in the East Poplar Oil Field.

Analyses

The proposed monitoring parameters consist of:

Temperature* Specific Conductivity*
pH* Total Dissolved Solids
Sodium Chloride

TPH BTEX

Total Silica

Asterisks indicate field parameters. Temperature, specific conductivity and pH will be
measured in the field as the well is being purged prior to sampling. Specific conductivity
and pH will also be determined in the laboratory. Total silica is included initially for all
wells because the proposed sealant for the Biere well remediation is a sodium silicate
based product. Once a reasonable baseline value for silica is established it will be dropped
from the list of quarterly analytes except for the six wells in the immediate vicinity of the
Biere well (PNR-4, PNR-5, PNR-14, PNR-15, PNR-17, USGS FPB93-3)

Initially, and on an annual basis thereafter, all wells will be sampled for additional ions to
allow water typing, to evaluate changes in other chemistry parameters and for use in
establishing water chemistry relationships between wells. The supplementary parameters

are: e
RE@EB Wi ‘\Eil)
JUN 12 2001
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Calcium Magnesium

Potassium Total Hardness




Carbonate Nitrogen (Nitrate plus Nitrite)
Total Silica
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Sampling Procedures

Water Level Measurements

Within one 24-hour period at the start of each sampling event, water levels will be
measured in all wells for which access can be obtained and that are not being actively
pumped. Buckles-Whitmer, and possibly M-27, are active wells for which a water level

measurement may not be feasible to collect.

Sequence and Methodology

All wells will be sampled in a generally “clean” to “dirty” sequence, based on previous
sample data, beginning with the wells most distant from the Biere well and culminating
with PNR 4. Sampling will be conducted using industry standards for general
environmental investigations and will be sampled using a variety of equipment depending
on the physical condition of the well, depth to water, and the existence or availability of

existing equipment.

The monitoring wells and wells M-28 and M-31 will be sampled using a portable
submersible sampling pump that is flushed and decontaminated between samples. Water
level in well PNR 8 is too deep and the well does not make enough water to sample with a
pump and therefore a Teflon bailer will be used to sample this well. The Buckles-Whitmer
and M-27 domestic wells will be sampled directly from the existing pump discharge from a

faucet or tap that is not affected by any water softeners or filters.

Well PNR-4 has an accumulation of oil on the water surface and repeated monitoring of
this well under these conditions is problematic. The initial monitoring approach for PNR-4
will be as follows:

The depth to the top of the oil will be measured;




The oil will be pumped or bailed off and contained;

A dedicated, but not permanently installed, sampling pump will be used to purge
and sample formation water;

Water levels prior to sampling and following sampling will be monitored to
establish a representative direct measurement of formation head without significant
interference from accumulated oil or the need to make liquid phase density
corrections;

The containerized oil and water will be collected and disposed of by a licensed

waste oil hauler.

Depending on the logistical difficulties associated with containment and disposal of the oil
and pre-sample purge water, Pioneer may explore various alternative monitoring
approaches for this well including, but not limited to, retrofitting the well with a smaller
diameter liner open only at the bottom or the use of in-situ probe(s) to measure
temperature, head and conductivity. 1f a suitable pressure transducer, thermistor and
conductivity probe is used only periodic confirmation samples and direct measurements
will be collected following the procedures outlined above. As of the date of this
monitoring plan, dedicated equipment capable of handling the elevated temperature and
high conductivity anticipated for this well has not been located and therefore the sampling

procedures provided above will be followed.

EPA has expressed concern that the accumulation of oil in PNR-4 may make effective
monitoring of this well impossible. As stated previously, a monitoring well at this location
i1s vital to the post response action-monitoring program. If, Pioneer is unable to overcome
the effects of the accumulated oil through sampling techniques, installation of a liner, or
dedicated probe(s), a replacement well will be installed. If a replacement well is required,
the current PNR-4 will be plugged and abandoned as described previously. A replacement
well will not be installed until after the injection wells are installed to avoid potential
damage to the new well. Pioneer will present EPA with drilling prospectus and proposed

. . . . . . LT DL bk
well construction plan prior to installation of new well at this location. i fib‘ﬁh\f ED
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Water removed prior to sampling (purge water) will be handled according to the salinity of
the water as determined by field conductivity measurements or if BTEX constituents have
been previously detected. Water with a conductivity of 5,000 umhos/cm? (5.0
millisiemens/cm) or less will be discharged directly on the ground near the wellhead in
such a manner as to prevent the water from accumulating near the well. Water with a
conductivity greater that 5,000 umhos/cm will be containerized at the wellhead.
Containerized purge water will be transported from each well to a central, temporary,
storage container to be established on the Biere well work pad. Water with oil and or
from wells with known BTEX constituents will be contained separately from water with
only high salinity. The specific conductivity of the containerized water will be measured
and a sample collected for BTEX and TPH at the end of each sampling event. The results
of this sample will be used to determine appropriate disposal of the contained liquid. The
final containment and disposal method for the sample purge water has not been identified
at this time but will have to be finalized and agreed to prior to sampling. The disposal

options that are being considered are discussed in the following paragraphs.

If BTEX constituent concentrations are below their respective Maximum Contaminant
Limit (MCL), and arrangements can be reached with either the cities of Poplar or Wolf
Point, a contract will be established with a local vacuum truck service to retrieve the water

and dispose of it in the sewage treatment system.

If oil is present or if BTEX concentrations are above MCL'’s, a licensed waste oil hauler

will be contracted to retrieve and dispose of the liquids offsite at an approved facility.
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All samples will be submitted following standard Chain of Custody (COC) protocols to a
state approved, independent laboratory for analysis using the current EPA methods

prescribed in SW-846. Laboratory detection and reporting limits will meet or exceed (be
less than) the State of Montana or EPA groundwater protection standards for the specific
compound or constituent. Laboratory QA/QC procedures for organic analyses, including
Reagent Blanks and Surrogate Recovery Reports will be provided by the laboratory with

each analytical report.

Field, Equipment and Travel Blanks

One set of field blanks, equipment blanks, and travel blanks will be collected during each
sampling event to evaluate whether the organic sample results are being adversely
impacted by secondary contaminant sources including cross contamination from
equipment, bottle contamination or contaminants introduced during shipping. Because of
the higher reporting limits, no QA/QC blanks will be collected for the non-organic

constituents and parameters being analyzed for.

Because of the sensitivity of the analysis, BTEX samples will be stored and shipped
separately from the other sample containers. Samples with known or suspected BTEX
constituents will be stored and shipped separately from other BTEX samples. A travel

blank will accompany each BTEX shipping container.
One field blank will be collected during each sampling event. The field blank will be
prepared by pouring laboratory grade de-ionized water into a 40 ml vial to simulate

ambient conditions at the well head when the actual BTEX sample was collected.

One equipment blank sample will be collected during each sampling event. As with the




field blank, the specific well where the sample is collected will vary from event to event at
the discretion of the sampling team. The procedure for the equipment blank will vary
depending the sampling equipment being used. For bailed wells, if a re-useable bailer is
being used, between uses the bailer will be washed and rinsed using soap, de-ionized
water, a methanol rinse then followed by a second rinse of de-ionized water. Prior to
collecting a sample with the bailer from a well designated to have an equipment blank
collected, the bailer will be filled with laboratory grade, de-ionized water, then a 40 ml vial

sample bottle will be filled from the bailer and submitted for BTEX analysis.

Equipment blank sample preparation for wells sampled by portable, non-dedicated, sample
pumps will vary somewhat depending the type of pump used. To the extent possible,
dedicated tubing will be used for each well to avoid cross contamination issues. The
general procedure for pump decontamination and collection of equipment blanks is as
follows. The pump will be washed and rinsed between uses and between wells by
pumping approximately 1 gallon of a soap solution followed by 2 to 3 gallons of rinse
water through the pump. If non-dedicated pump discharge hose is used the
decontamination solution will be pumped through the tubing. The wash and rinse water
will be directed over the pump electrical cable to simultaneously decontaminate the wire.
An equipment blank will be prepared by inserting the pump into a source of laboratory
grade de-ionized water and collecting a sample in a 40 ml vial following the same

procedures as would be followed in collecting a normal sample. The equipment blank_
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Periodically, at the discretion of the project team, blind duplicate samples may be collected
and submitted for analysis. In general duplicate samples will be used to venfy BTEX
results in pertinent wells. Blind duplicates will be collected by sequentially filling two sets
of 40 ml vials from the sample pump discharge stream. One set will be fully labeled,
including well number, date and time, the duplicate set of vials will be labeled with a

simple identifier but will not include date or time. Duplicate samples will be submitted




under COC protocols with the normal samples. The specific well(s) from which duplicate

samples will be collected, in any, have not been established. D 2 .
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this time. However, Pioneer may submit split samples for several reasons, including
questions or concerns about the accuracy of the laboratory or to provide data for
comparison of laboratories. It is also anticipated that interested parties or regulatory
agencies may request split samples for submission to their own independent laboratories.
Pioneer will attempt to accommodate requests for split samples by providing access to the
sample discharge streams during a scheduled sampling event so the requesting party can

collect their own samples.
Anticipated Monitoring Response to Biere Well Remediation

The monitoring program described above contains elements to continue the
characterization efforts necessary to establish the area of impact and groundwater flow
paths transporting oil field brines from the Biere well and surrounding study area, and to
provide field and analytical data useful for evaluating and monitoring the effectiveness of

the proposed remedial measures at the Biere well.

The underlying and long-term metric for evaluating the effectiveness of the Biere well
remediation is that the water chemistry in the Quaternary groundwater system is restored
to background levels. However, over the many years of oil field activities in and around
the Biere well, a large mass of ions and organic constituents have been released and are
present in the soils and groundwater within the impact area. In addition groundwater flux
(volumetric flow rate) through the system does not appear to be very high and
consequently it will likely take many years for the groundwater system to reach
background levels once the Biere well is sealed.

Although the ultimate evaluation is long-term recovery, it is essential that short-term




responses in nearby monitoring wells be used to monitor the effectiveness of the remedial
measures at the Biere well. Using organic compounds for monitoring criteria to evaluate
remediation success near the Biere well is problematic due to the mass of hydrocarbons
present and the highly variable factors that control their concentrations in groundwater.
Therefore, the most effective way to gauge success is by monitoring TDS through specific
conductivity and specific ions, temperature and head (water levels) in the nearby wells.
Using these parameters as indicators, the post remediation monitoring data is anticipated

to fall into one of these general categories depending on the following scenarios:

No change, or worse, an increase in these parameters - the remedial measure

failed.

Rapid decrease in nearby wells followed by progressive change in more distant

wells over time - complete or significant partial success.

Rapid decrease in nearby wells but quickly stabilizing at levels-well above |
background - partial success.

A downward trend in any of the major indices followed by a significant and distinct

reversal - a temporary success, i.e. break through.

In the wells nearest the Biere well, a logical progression of the basic monitoring
parameters, in order of expected response, indicative of successfully sealing the Biere well

is as follows;

A very rapid reduction in pressure or "head" in the aquifer near the Biere well.
Noticeable temperature decrease in the Quaternary aquifer over several monitoring
cycles.
A distinct decrease in TDS (as represented by decfeases in conductivity, chloride,
etc.) trending toward background but possibly requiring several seasons of
advective groundwater flow to be fully apparent. Wells on the up gradient side of
the Biere well and those in high flow parts of the aquifer should improve first. It
will probably take multiple years to reach background depending on ad@@@éw Vot
rates and groundwater flux through the system.
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For the purposes of monitoring immediate success of the remediation - those wells near
the Biere well will provide the most useful data. Assuming success in sealing the Biere
well, with time, sampling data from the distant wells should also provide confirmation that

the Biere well was successfully sealed.

Long-term recovery of the impacted groundwater as demonstrated by improving water
quality trends in distant wells, may require significant time to develop. However, with
increasing distance, and time, from the Biere well, there is also more opportunity for
regional impacts and other unknown sources to affect the water chemistry. The summary
report and review meetings proposed after two years, and five years of monitoring
following the Biere well response action will provide valuable check points to evaluate the
effectiveness of the response action and to identify appropriate changes to the monitoring

program based on the data collected.
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222 North 32“" Street, Suite 700
P.O. Box 31318

Billings, Montana 59107-1318
Phone (406) 656-6399

Fax (406) 656-6398

TRANSMITTAL LETTER

Project Name & Locations: Pioneer Natural Resources USA. Inc. Biere 1-22 Production Well. Poplar Oil Field, MT

Name: Nathan Wiser
Office of Enforcement. Compliance
And Environmental fustics
Technical Enforcement Program (8-ENF-T)

US EPA
999 18th Street. Suite 500

Denver. CO 80202-2466

WE TRANSMIT:
herewith O under separate cover via

Date: June 11.2001

Project No : H.M 4NR1441 Q2\RRWP24tC.doc-------

I~~l in accordance with vour request

FOR YOUR:
O approval ] distribution to parties
1 record O review & comment
O other____

THE FOLLOWING:

O information
O use

1 drawings O shop drawing prints O samples
1 | specs O shop drawing reproducible O product literature
O change order O progress estimates O other Well Location
Copies Date ~Nescrijrtioin
1 6/11/01 Well Location Map
Action Code
A - No Exception Noted B - Corrections Required C - Revise & Resubmit

D - For signature & return to this office

REMARKS

COPIES TO Steve Leifer, Baker Botts
John Ross, Brown Law Firm
Marc Skeen. Pioneer Natural Resources
Wilbur Dover, Pioneer Natural Resources
Chuck Feast. Hiddleston Drilling

BY

Charles L. Peterson
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